


• COSMIC INl'RUDEltS 
The or,gmal and beot 

mtruders game wi th some 
new twlStS - ho w long can 
you last' 

ANY CAME JUST 

• ROADFROC 
Owde F'rOIXl)I across the 

road. then the nve r and 
finally home - but be ware 
the Svi/ Monster' 

£5.50 
Including , VAT , post 
& pack and OUR NO 
QUIBBLE REPLACEMENT 
GUARANTEE 

SPECTRUM GAMES 
FREEPOST MANCHESTER M3 888 

INST ANT CREDIT CAIID SALES 
LINE (Z4 BOURS ) 

061-832 9143 
DMlorenqulrieslnYited 

Featuring : 
• Bi -Resolution Graphics 

• Sensational Sound Effects 
• .Authentic .llrc&de Action 

• Machine Code Thrilb 

• ROCIETCOMMAND • MONSTER MUNOIER 
Speed across the plane• 

surface to defea t the aliens 
and save the Human race -
sman bombs and hyperdr,ve 
IOaJd )'OIL 

Clxxnp the apples lll the 
maze before the monsters 
ea t you - ,t you can swallow 
the boosters you might even 
Nltheml 

-- -- POSTCOVPONNOWTO: - - - -I SPECTltUM GAMES, nu:EPOST MAHCJIESTEll M3 •• • 

II Pleue Monster Muncher Ally ZX~SptclNm Ano VIC ao 
rush me Rocket Command 

• copy Road Frco B 
I 
°' · Coemic lnttude ... 

SPECIAL OFJ'IJI - SA VE O N TW0-

I SAVEU .OOONANTTWOCAMD - PATO NLTH .00 

l enciole cheque/P .O. for£=-=--

I 
Of' pNMN debi t my Acces1 Card No. 

1 11 111 11 11 111111 
I NAME ___ _ 

' ADDRESS __ _______ _ _ , __ _ 
' . f'REEPOST NO STAMP NECESSARY PC I 
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PCN SPECIALS 
Speech packs 22 
Final word on speech packs for 
various micros and a talk through the 
route to voice synthesis. 

Which VDU? 
Tips on how to make sure your 
monitor passes the screen test. 

26 

PCN PRO-TESTS 
Hardware: Cover Story34 
Full hands-on Commodo re's top 
model. the 700 . 

Software 42 
1-2-3 wings in fro m Ame rica for PCN 
to give you an exclusive review of th is 
IBM PC package. 

Peripherals so 

lkon's Hobbi t gives the BBC micro a 
half-way option between tape and 
cassette. Full review. 

REGULARS 
Monitor 2 
Th e Laser pierces a price barrier,page 
2. Lispin~can grow on you, page 3, 
network1ngin 16bitsfromTelev ideo, 
page 5, plus reports from Ja pan and all 
the news that 's fit to print in the micro 
world this week. 

Random Access 13 
Don' t bott le it up. beat a path to this 
page where each week we print what 
you wan t to say. And there's£10 for a 
star letter! 

Routine Inquiries 
Got a prob lem? Send it to Max. He's 
the Mr Fix-it who' ll pu t you right ­
in his regu lar help spot. 

Turn a brish t idea into a crisp blue 
one. Th is 1s your chance to tu rn a hint 
or tip into hard cash. 

Gameplay 30 
New racing games 
give you chances 
to get behind the 
Gra nd Prix wheel 
on the Dragon and 
to tip the odds ro, 
Derby Day on 

8 
0 

the Spectru m. 

Readout 24 
The PCN weekly selection of what's 
new on the booksta lls. 

Clubnet 57 
This week a fu ll list of user groups 
throughout the countrr: names and 
addresses to keep you m touch. 

ProgramCards 63 
Add this week' s unique 
cut-out-and-keep cards to your 
~~l~f,: ~~( ary. Co mplete your Fruit 

Databasics 73 
Software facts at you r fingertips in 
seven easy-t o-follow pages listing 
majo r packages. 

Billboard 83 
Sell, swop or buy through these free 
readers' advert isements. 



Laser cuts colour cost ., __ 
Tiit: pnce bamcr for a>k>ur 
mKTos -.,n come tumbling 
do-.n again nut month...,·11h chc 
launch of a colourmachme tha 1 
.. ,11 cost only £70 

Tiit: m,cro 1s called che ~r 
200and comes"' 1ch 4K of RAM 
•hichcan bcupandcd lo64K 

It 1s bein1 made 1n Hong 
Kon1 by V1dc:o Technology, 
!he same company tha1 make s 
the Teut TXfi(XX) (PCN. 
Mtudr /8). Not surpnsangj) 
there art grtat similantics be· 
t"'ecn thc mach1nn 

The kty dtffcrtnce is that the 
l.a~r will cosl L30 less than thc 

Fair at Fest 

Tuct and the onl) apparent 
hudWlllrc: d1ffcrc:na: is thait the: 
Laser has 4K mcmory 10 Tc,;· 
t:t"s8K 

The Laser ...,,II ha \C nmc 
colour. 128 x 48araphtCSanda 
lc.-t scrct:n of 32 >< 16 charac-­
ccrs lbcre • 111 bt a casscue 
1ntc:rfaa: as s1.1nJard and op­
t10ns •1ll allow )OU co add d1sk1 
and serial and ~rallt:I 1n1t:r­
faccs. The kc)board will be 
Sp«trum·hkc -.11h rubber 
.. C)'S 

Also like tht: Spec1rum. 1hc 
kt:)bolirdg:l\tSMngk keyc:ntl) 
for 1hc most uStd Bas,c com­
mands Unlike the Spcc1rum 

you v.111 ha, ·e the opuon of 
l)l"nl ouc thc commands m 
lull 

1'llc UK d1scnbucor of the 
1..aSt:r, Lc1sure·Zonc, 1\ reluc· 
tant 10 rc,c:al more about the 
madunc: .d111m1n1 chat 11 wants 
10 maikc sure thal "'hen u 
form.all) announcn thc 
machine plcncy of supphcs are 
atva1lablc 1ogc:cher "Ith a sood 
choice of bug-free sofcwarC", 

One of chc most interesting 
ptcct'S of dt,."lre under dc­
, ·dopmcn 1 IS a super-fast Ba.sac 
callcd La.scrspecd h •111 be • 
shor1hand ttmon of 1he Ian· 
cuagc that w,11 allow 1hc user to 

create proara,ns that run four 
tunc:s as (Mt as Slancbrd Baste 

Other ,oftonre pacbgn 
1hat will be a\a1lable include a 
se lcchon of games such aJ chess 
and k>ok,al1kes of Ba1man . ET 
and Space lnndtn 

Lc1sure-zonc v.anccd 10 
launch thc machine 1h1s month 
but has dtlai)cd II bccaust of 
problcms w1ch chc manuails 
.. h1ch ha\·c had to be complele· 
ly re-v.nucn . Tht:re ha,e also 
been bup m the RAM -packs 
v.h.ch upand the memory b) 
16K uptoa toc.alof64 K 

'The machine "'111 be sold 
throu1h ll 1gh Street shops. 

Dragon roars 
A three.et.a) computer fa.ir •nll Sound effects for 1hc Dra,on32 

be the focal pomt of the fiBl arc on the ,uycourtnyof JCB 

London Computer Fcsm-al , Mter05)"Mcms. 

the lwo-·,,cck c,cnl .,.,h,ch be· JCB has released a sound 

gin on Apnl 3 syn1hcs1q:r nucn1 in all the firm 

The Computer F11r will be fa~ountu of the "tdeo games 

hcldatCcntrall lall, Wcstm1ns- arcade 

1cr. bent.ten Apnl 14·16 and 11,c moduk al~""S 1hc Dra-

•111 culminate in a huge bnn1- Sp«trum mtcrfa« - Kcmpuoa llnaMM uj, •nh • 1nkrfau t1w •"lU ,on to mamid: gunshots . c:crfo-

and-buy sak enabling )OU to kt you vse CutronM:1.·ZJ: pnntcn •ulll • Suda,r ~rum StOnS. car horns and other 

trade m )'OUr machines. 1:.c;g}i=:!t!:~dtor~:r/~'7\T and comes from cmpMon dcaih-dcahng sounds II al.so 

A small romm1s~on .,.,,11 be 1--- - ---- - --- -- --- --1 pro,1dcs facilities for musical 

chus<d ror ,,,m .. o1d. •nd ,he Orie price to rise d,uy compos, .. on ,,,, Sound 

Computer Junk Shop aho Eitcns,on Module (SE.\1) 

pronusn 10 prO\tdc a large Thcl6KOnc.dueforrckase1n Ccntrn and other ~hsc plup into the t:tpaMtOn port 

a mountofsurplu sandscoond- June . •111 be mort: upcmnc shops llkt:apmncartnd1t: 

handt:qu1pmt:n111lowpnces chanad\C"rhsed The 16K ,ersaon is lalt: for From hcrt: 11 rt:Stdt:s 1n a 

More than 70 t:Xh1b1tors and The ong:1nal pnce of .(99 will cwo rcl.\Ons, accordin110 man· scc11on of the Dragon 's mem· 

20.CKK> ...-i.s11on arc expected at nsc slightly for mail ordc:r aglng di rector Barr y Muncas - ory and 11.5 facih t1cs arc nail· 

1he fair. "'h,ch is aimed 11 C'us1001t:rs - "'ho ,.,II rt:tt1\e tt:r hrs1. demand for the 48K able through the Bas,c lan­

hobb)ists. cducataon and §111111 Che machine first "'h1le pnca u:ceedcd all upccuuons . 1uagc. As man) of Che sounds 

businesses •111 be h1pt:r for lho§c bu)1ng Sttondly, 1ht:re •ere produc· arecrattd by the sourw:ldup 1n 

Profits from the fan So 10- from dealers tKM'I problems •"Ith the 16K the modult: and are not directly 

wards promo1ina hobb) corn· An Orie spokcs,.oma.n said "'hen the spcc1r.ca1t0n of a undcrthecontrolofthcproct s,. 

pu11ng, set11ng up new clubs in chat pnces arc bound to nse particular chip altered Just sor.1he Dragon can sec on w11h 

the London area and purchas- becaiuse mail order selling 1s poor 10 manufacture i1s other tasks aUowing )Ou to 

ins equipment for dub use. bcinc dropped One ll.111 be One .ays chait 1he 16K .. 0t.dd creace graphta arw:I g.i\e 1hcm a 

Adnuwon 1s £1.SO (Of" dealing through Smiths. Cur- k>ok cxaCII) the same as che mus.ical lCQ)fflpanimcnl simul­

adults. £1 for children and the rys.MKToPenphcrals.O.xons. 48K, tht: onl) difference be1n1 tancousl ). ••thout the ac1ion 

fair 1s open from 10am-6pn Greens. Laskys. Sptttrum lhe memory sJc,.-,na down 10 a cn•I 

Torch menu 
If )-OU hunFr for Torch busa· andactsuadtrcctOf') fOf"allthc 
nt:S5 program, . Torch 1s hopin1 other soft,u.rc cells )'OU a>n· 

)ou'II ordc:r them all from 1hc n«11011 Torchsays1thasplans 
"me mt:nu. 10 launch Tor ch-Cel l business 

Torch last .... -«k. annoona:d proarams for word proccssmg. 

its Torch-Cell cellular soft· accounts manaat:ment, bu.SI· 
v.--are-system. "'hK'h alJo."S you l"ltfl 1niph1CS. electron IC' mail 

10 nm any Torch business and amomcr rcrords and 

PfOJtam from a master menu s1onisc 
The ~lluLar concept 1s pushed Bcnuse the Torch-Cell S)S· 

none too sub1ly by the name of ccm 5hould allow )·ou 10 recon· 

1hcir first Torch-Cell module- figure your c,;1suna packagt:s to 

lbc Amoeba 1n1tract "'"th nt:v.' proarams. 
Tht: Amotba as "'hat Torch Torch daims to hl\t: found a 

calls a 'mcn u-dmcn front-end" .. -.y of ·tucure -proofing· its 

computer 
The Amoebai cmpk,ys a 

series of colour-coded menus 
""hK'h can be mochficd 10 pro­
vide as much or as lmle in· 
formationasyouv.anc Youcan 
abo use chc Am~bl to sum· 
mon and proceu fikS from 
O\cncas, usin1 Torch -Mail. 
Packet Switch Stream. Prcstcl 
or Tclc:rom Gold. 

The To rch-Cell !i)SCcm can 
abo be used on the BBC Micro. 
1f you already o-·n Torch ·s Z80 
Disk Pack 

An Ajile PC 
crosses pond 
A ponable IBM-a>mpa11ble 
system is on 1cs ,.'"a) across the 
Aclain1ic from Canada 

The AJ1lc, produced by 
Bytck. '*H laundw ~d in chc UK 
WI •eck by pc:nphcrals !if)C· 

a.ahst Anderson Jacob§on It 
""II be nadablc 1n quant1C) 
iOOfl, Andcr$0n Jacobson Y)"S, 
and 11 will cost 0.600. 

Besides full sof1,..are corn· 
pallblhty wi1h che IBM PC the 
AJ1k hu 2S6K of memory for 
)'OU to play,.11h. a small KTecn. 
and 1v.1n disk dmfl 



~!cro_.~~!P ~· Print qu~lity 
Lisp. the fi~th·gencra11on Ian- son ·Su1-.carcalsotalkmg toa up as price 
guagc l hat s fast bttommg 101 of one-man outfits -.ork mg • 
fashionable m 1hc micro corn- from home. v.anlmg to use 11 to d 
:t~~·ta~~:;.~t::c~C::~: :;:'~~ .~~;:~~;n;"~ comes own 

VIEW FROM JAPAN 

£ 100 seems to be one of 1hosc A bumpe r crop of printers ~,th steadily 1mpro\lng fcalurcs has 
Graphical Software of Cam- languages that C\.Cf )one is in- flou nshcdinJapan m the lasl ~ pie of ye~rs. Dot mat nx pnn tcrs 

bridge says t hat its Crest Lisp tercstcd m taking a look af. control nearly all t he domes tic marke t , since generally l hC)· arc 
interprc1c r will run on any Crest Lisp comes very close no_t only c~apc r and faster tha ~ da1sywhccl and spmdlc·t)pe 
MS-DOS o r CP/M-86 micro. 10 being an exact implemen la- prantc.rs. ~t ar~also morc \·ersa11le and ~blc lOprodu« dc1a1lcd 
mcludmg 1hc IBM Personal 1ion or Utah Um\•ers11y's S1an· graphics 1ncludmg complex Japanese wnllen characters. 
Co mputer and the Sirius. The dard Lisp. one of the most Japan's manu facturers ha\e concen trated on de,elop1ng 
interprc 1cr comes com plete widely used dialects of 1he quicker.be t1er qualityandlo\\er-p r1nteddotmatnxprmters1na 
with Graph1cal'.s Crest opcrat- language. Mr Anderson ~ id. waytha1couldputthem\\e llou1m1otheforefron1forfutures.ales 
mgsys1em froni.cnd. whkhfi1s But it will not support i.ectors worldwide. Of course. !hey are m~k1ng daisy\\hcel and other 
on topof MS-DOSorCP/ M-86 directly. and there are differ· types too. but these are almost en11rely sold o,erseas. Y.hereby 
10 make 1hem less cumbersome cnces in e rr-or handling a.s v.ell Japa nese man ufacturers ac:1ually produce the pnnters but 
to u5e. as some extens ions 10 the Eval \\CStern companies put t heir names on the products under 

Lisp ise nJO)mgsometh1ngor ope rator. Some of the standa rd licence. 
a boom at the moment becau5e Lisp library routines arc also Epson's new FX80 and RX80are ob,iously rcpresen tati,e of 
11 hasbecnadopteda.soneof 1he not suppor ted by Graphical lhck1ndofdot matrix printers we can expec t from othe r Japanese 
mam tools for aru11cial mtelh- Systems, but the compa ny has makers duri ng lhe coming )·ear . The FX80 replaces andcost.s the 
gencc researc h . It will ha ndle 1hrown 1n some extra feat ures same as MX80 111. But for t hal same pnceof 135.<XX> yen (£380) 
very complex data structures so such as floa1ingpoint capabt lity you gel price plus thepnn 11ngspccd- now about 160characters 
11 isa na1uralfo rexpe r1syste ms. and Trace u1il1ty. per second. This m itself 1.s a first by Japanese producers. since 
But John Anderson, a director The: Crest interp reter i.s previously dot matrix printers for micros could print up to only 
with Graph ical Software. said actua lly based on Exete r Um· IOOCPS. 
!hat Lisp1ss1art1ngto break out versi1y's interp reter. but Fort hatsamc:pricc:, too, lhebuye rcan now use notonlyfanfold 
of 1he academic Y.orld . Graphica l Sof1ware will be and rolled pape r but single cut sheets as well. 

'Ed uca11on 1scertainlyoneo( marketing it themsehes. Mr The RX80. on the othe r hand. docs nearly as v,ell for the bold 
the main areas v.here Lisp is Aodersonsa1d , new low pn« of 80,CXX) yen (£225). 

In a counlry v.here fewer 1han IO per ttnl of compt.1ter users 
feel comfo rtable working m English. 11 is not surpnsmg thal 
manu facturers ha\e conct ntra1ed on making !heir compu1ers 
more fnendly by commun1caling 1n !he natwe language. that 1s. 
by ~mg a combi na11on of 3.000 Chinese: and Japanese 
characters. These cha racters are ofte n wriu cn with a dozen or 
more s1rokes - therefore. a high quality. flexible dot matrix 
system 1s necessary to form each character . 

In dot matrix. a characte r' s form is stored 1n memo ry a.s 
M>ftware. which can easily be changed by ahenng 1he progra m. 
Characters on daisywhcc ls. on the hand . are held on hardware. 

With the normal character set, the print quaht) of most 
Japanese dot matrix machines i.s similar and \Cry mediocre. But 
ahnost all are program mable for multi·pat h printing. so the same 
hnc: is pnn ted 1wi«. as 1he carriage mo,es forward and back. In 
this way, the dots O\-erlap. forming full characters thal are almost 

WNEIINSTORE:-.,.....,.-4-,N'-••..,....,~...,; oflette r quali1y . ........... ,u. ..... ...,.1111:IJI ........ ~., ........ ~ Thed ay1ssurelycomingw henno1onlyyourpersonal\\'Orkbu 1 
=~~e.&:"·.::::;'~~~ also your business letters will be acceptab ly prinled m 
c..w.a, wllKINldMte, ,,.., uoo,-U.""*9 IM ttOCIO-wilrtll fl let ter-qual11y dot matrix. 

i----:=====,.c...:-=--==------- -----. Sharp's colour cost-cutter 
Tandy joins 
portable 
competition 
Tandy has ,oined the portable 
micro fray \\'lth a machme 1hat 
)'OU should be able to get hold of 
in 1he nex1 few monihs. 

The Tandy IOOwaslau nched 
in the US last Y.C:ek. Bauery 
powered. with an 8><40charac­
ter scrc:cn. and wilh some 
applications a nd utthties he ld 
on RO M chips. it will compete 
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Wllh such de,·iccs as the Epson 
ll X·20. 

The Model 100 sells for $795 
in Che US-accor ding to Tandy 
a UK pncc has not )'Cl been 
fixed. 

The main fea ture of the 
Model 100 1s Tandy's approach 
to software:. The system as 
primari ly intended to perform 
a hm11ed numbe r of tasks 
\'c ry simply. 

hs RO M chips hold a text 
ed 11or. automa tic te lepho ne di· 
,alling. ot h('r commu nications 
facilities and list handling sofl· 
ware. 

For supe rb pictures and graphics at a low reproduction cost. 
nothing in Japa n prints qu ite like Sharp's new Colour Image 
Printe r Model 700. Noiseless and fast hke other mk-je l printers. 
the econo mical 700 princs high clarity images 1n SC\en colours and 
sells for unde r 200,(XK) y·en (£560). 

Besides its four basic inks of blue. )·ellow. magenta and black. 
lhree addi tiona l m1x~d colours - green. o range and purple -
can also be produce d . Each or 1he four basic colours has four 
nozzles. Y.here small dr oplets of ink form to COH'r 1he proper 
areas of the paper. Whole A4 page:scan be printed m abou t four 
minutes at a cost pe r copy o ( JISO!h of a normal photog raph. 

Flexible because the form of each character i.s compu ler· 
cont roll('d, Sharp·s compact model 700 is especially suited for 
designers. arch1tcc1s. resea rchers and office \\·orkers needing 10 
reprod uce colour p1c1ures and graphics on a t1gh1 budget. 

For now. this colou r pr inter operates only Y.'lth a Sharp pc 
keyboard but any colour monilorca n be u~d. 
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NOW FOR EVEN THE 
MOST HOPELESS 
MICROPHOBIAN 
DATA-PILDT ASG 

Our New Advanced Software Generator, 
AHows the US8f to oP9rate in as .n1ult1ve a way as possitM. 

Us,ng the ASG-11 a system SPECIFICALLY 
dosogned for your business can be develol)ed at a va,y 

~ r-1ador-made systems Wll lf'I fact be 

~rrc, ~=t you would expect 10 pay for a 

Aapkt and efficient technical essistance. 
READY-TO-USE PACKAGES 

FOR A WIDE VARIETY OF USERS 
Con$tandy evadable "'HELP" feat\Kes guede you in 

your dialogue W1lh YOUR system 

Holmesdale Works, South Oarenth, 
Dartford. Kent DA• 9JP Telex: 896454 

(0322)863434 



Encotel nets micros 
The first ba1ch o f the new Video range of machmcs. 
Tclc..,1deo I6-b11 micros ha\C Priccsstart a round£1.600for 
finall)' hat British shores. the TSl600G .... orkstat1on. 

With the abilit ) 10 create In add111on. business users 
1llustraoons for bu~ncss pre- can take their first s1cp into 
scntal ions. reports chartmg nc1.,.,·or lc1ng \\1lh the choice or 
and graphing software pack· three Tclc, ·1deo CP, M-based 
ages. TclcVidco s.ays its two mac hines. 
models TSl602G and The range includes an 8-bn 
TS160Gl-lh a\C aco mputcrand TS80J and two l6-b11 micros. 
graph1csprocessor .... h1ch make TSl603and TSl600 . 
the machines foe times faster The Telcv idco system 1s dc-
than most compct1tors. signed 10 mcorpo ratc both 

• .. ,. •• , •• f';t't'"''P••• .,.,. 

• ..... ···· · ···. ~~ 
Ill, ~ • 

PCN Charts 

ThcTSI600rangc1ncludesa eight and 16-bit microcompu· 
computcr.,.,orkstation. a stand· tcrs into the same network and 
alone computer w11h dua l flop- allow them to exchange 1n· 
py disks holdmg - I Mb . and a formation and Pia re da1abases. 
stand-a lorM: computer w11h one The price 1.s a round £2.600 
noppy disk holdmg ha1' a for 1hc TS l 603 and £1.250 for 
Megabyte and a 9.6 Mb W,n. theTSl600. 
chcs1er hardd1sk dri\C, The distributor for the Tele- PCNO. •rtsro11o .. -s1btriSt'andf•llol1M UK'1bnt -.wllinam lcro5. Thill 

Bo1h machines run 1he CP /M Video range of products 1.s fort,u&htly top,,of.chwbopf list tdb you 11hat' s td lin1 bffl o, tr tbt 
opcrat1ngs~tema ndcanwo rk Enrolcl S)s tcms. tcl: 01-686 =~

1
:n: T:::;~~ ;!;::!1c,:i::m-:!=nc1C: 

l-•-·1_1h_1_h_• _•_,;_,. _;n_g _8_·b_11_T_•_••_· _968_7/_8. ______ ---i :~:~;~= ::i:~~ln~;::'re!~~e!~~: ~h~= 
Buy 'n Try weathers ~orm As;:r.!.:dMpricaqvot cd • ~fOC'IMno-trills moddl•nd lndude VAT. 
11,c conlro,·ersial Buy 'n Try lhe Sof1ware Cenlre )·ou now lnfOC'm•Oon for tlM-PCN C h rts Is t ullotd rrom ttt alttrs and Makn 
softwareschcmehas,,_,ca lhcrcd ha, conlyone month lo ret urn it thttM111~ 11M NM1nt.ry and compiled by MR.IB, Loncto.i . TM1 .. -m bt 
a lega l storm and has emerged and cla im )'Our 80 per cent updatcde,·tty• lttr nalu ,·ttt ..... .,·atchrorttwarro.,·s1ofotlow1Mupa 
in more bouyant shape 1han rdund rather than sii1: months . • nd c1o .. -nsot1M bnt ·ldkn. 
e\er . You will also ha,e 10 s,gn a n 

The Software Centre. v.hich undcna k1ng not to copy a n)' of 
launched Buy 'n Try lasl the softwa re . 
month, has reached an agree· The statement also holds 
ment with softwa re supplier provisions to pro1ce1 Ouicksil· 
Ouicksit,,a 10 sta,e off further va, bul the good news for users 
legal problems. It now plans to is that the scheme and 11.s 
ope n t.,.,·o new s1ores in Le1ccS· suppliers seem to have learned 
ter and llford. lo live wilh each othe r. A 

Iu firs1 store i.s in L..ondon"s spokesma n fo r Qu1cks1lva said: 
West End , ·Webcl ie\;ewe·,·each1e,edour 

A joint stateme nl from The ob jective.' 
Software Cent re and Ou icksil· The Software Cen t re will t ry 
\"asaidtha 1Buy'nTrywasback 10 reassure othe r supp liers by 
in busincs.swithsome modifica· offcn ng them the same te rms it 
tions. If you buy a game from has a reed with Ou icks1lva. 

SOFTWARE CENTRE 

Titanic IBM 
Go-faste r stripes in the grand 
man ner arc now a\•ailable for 
your IBM PC. 

The Tita n is a new multifunc · 
tion boa rd IOSOupupyour IBM 
PC without dogging up its slols. 

It combines two serial pons. 

l"CN APRl5,198J 

a parallel pon. a hard disk 
interface, a real time clock with 
banery back up and 64-576K of 
RAM . And 1t has sofNare 10 
suppon the clock. a ha rd disk 
and a RAM d1.sk and print 
spooler. AIJ 1hi.s for only £449. 

Titan is brought to you by 
Pele and Pam Compu ters on 
070622701 L 

Top T..ty 1111 ID £1,-
MODEL PRICE DISTRIB lffOR .. 1 (3) S1nda1r Spectrum ms (SI) 

• 2 (2) Smda11ZX8I LIO (SI) ,. l (I) BBCModc-1 B 099 (AC) .. • (7) Dra,on32 l200 (D R) .. 5 (6) Commodore VtC-20 mo (CO) .. I (9) One I £100 (OR) .. 1 (17) L)TIJ:48 1225 (CA) ,. • (4) At•n4(l) "''" (AT) 
& t (1') Sharp PC 1500 mo (SH) 
& 10 (11) Commodore 6,1 £3.IS (CO) 
.,. 11 (10) Atan 10) £400 (AT) 
& 12 (1.5) Texas T199 mo (TE) 
1' 1l (S) Nc..,,bra1nA 028 (GR) 
T 14 {12) Acorn Atom .£174 (AC) 

15 (-) Sharp PC 12.51 00 (Sil ) 
T 11 (8) Jupiter Ace £90 (JU) 
... 17 (IJ) Apple II £n6 (AP) 
• lt ( 18) Colour Gcnac £224 (LO) 
.,. lt (16) Epson HX20 £4n (E P) 
.,. 20 (19) TandyTRS(OC) £240 (TA) 

TopT•-£1,000 
• 1 (1) Smus I 0,754 (SI) 

• 2 (2) 0.00.ne I (1,..581 (OS) 

• l (3) Oll\clll M20 C.754 (OL) .. • (6) Commodore 8032 (1,029 (CO) ,. 5 (4) HP86A .£1.s,41 (IIP ) 
I (-) IBMPC £2.392 (KG) 

i.- 1 (7) Sanyo MOC 100) £1.195 (SA) 
.. I (8) ~hcf'O.M1mi 803 £1.720 (OM) 
... t (.5) Apple Ill £2.7ll0 (AP) 
i.- 10 (10) Xtrox 820 0,41 .5 (RX) 



Electrifying offer 
is oversubscribed 

More micro 
training for 
school kids 
SchoolkKh may bt 1n for a 
.... ckomc: change 1n 1hc1r rom· ---If )'OU • ·1in1 a cheap mtcro 11 

pays to •or). for an ckctnC'II) 
board 

O\er SOO employees of the 
South Eastern and Norlh West­
t rn Elec:tricll) Boards ha\C 
bou&ht BBC m.cros as a result 
of a special scheme. This p\c 
them CSO 10-.ards the cost. and 
an inlercst-frcc loan to cmcr 
1hc remainder 

The 5ehemc also includes 
free tra1n1n1 in how to .,.,TllC 
programs, and cash pnzcs for 
soft• -arc .. ,ntten for usc b) the 
Boord 

The Khcmc ••s p,oncercd 
by 1hc South Eastern Electric· 
11y Board (SEEBOARD) and 

putcr s1ud1cscourscs 

its cn1hus1asuc chairman comptuer clubs ,n C\-cry man· 'Tl\c Go\em~n,.fondcd 

Robrrt Pcdchc agc:nw=nlscctJonandMrPeddtc MKTOeltttroma 1n EduatK>n 

'Wc•ercfullyconJOOU:Sthat htis u5Cd Board funcb 10 bu) Proe,ammc a.ims 10 introduce 

computcrtec:hnolocY1tcomm1 ucti §ttf.KMI a disk dmc and much more l)'§tCffl1 anal)'"Sti 
00-,TI the road falfl) fast.' he pnntcr1hatanbeborr0Yocdby m10 the curriculum , making 

stud. the clubs for use dunn11hc1r computer ·o· and "A" lc\els 

'The problem 1s one of club mglus more prae1ical m content for 

cducaoon and tn1mn1 to make The North Wtstcm EkctrK'· 1~ wanting I computing 

sure that cmplo)cn arc no4 1tyBoard(NORWC8 ) hunov. career 
fnl,hlcncd b) the new ttth· a>p,ed the t<ka and O\Cr 200 John Anderson , dtput) 

nolosY.' cmpk,)tt1 ha, c taken advan- d1rtt10f o( the MLP wiw;I; 

ll 1sM>lu11on v.a.s 10 put out a 1a,eof1hcchcapmK'roorfcr 11 ·A111tl.Klnabout "'ha1 ~ 10 

poster offcnng 00 to C\'cry 1.sa15C>payingthecoursdeesfor be 11ugh1 ha\e changed We 

member of staf f .,...ho bough1 a a ny member of start .,.,ho oom- cxpttt 10 be successful after 

88Cm1cro andaf reeone.,.,cck J*tn the Nattonal btenSIOn •ll.t'lll1oyeanago,mosteduca-

procramm,n1 courK CoUeae course 1n Basec uon au1honttCS did not ha"--e a 

The rnponsc .... -., dramati<' Tbc Khcme d so sucussful oomputtr achi:sor to help •1th 

O\er 2SO pcopk apphcd and 1hat Mr Pcdd1t 11 ~ under the oomputtr studtn curncu· 
1hc hs1 had 10 be dosed afttr pressure from the trade untOOS lum . and 1hcy do AOW ' 

only a fcwd a)'S-There arc now to reopen lhe offer MEP is a1m1n1 to .,.,In 

t-:M-=-u-lt:-:-:it::--e-c--=h---,.======= -..:==::;:;::======;-1 !~~:; ,~":-~~"::..:;i::!~~ 
ins courses.• hdl tal.e place at 

Micro Prof '';,;:.~~~\!:."';~; •. 
launched :~n~7~rpr~~r~!: ~~ 

1986.£20milhon'MII ha\c bctn 
ll"cn b) the GO\cmmcn1 ---

, ................... -A T11111anc~ m1uo 1ha1 )OU 
could prc111ously only get from 
Fhght Electronics of South· 
ampion 1s about to be officiall) 
launched m the UK 

Mult11cch's ~hao Professor 
MPF II IS now 10 be IOld b) 
~rtcl UK and llS IUthon.sed 
d1.stnbutors - Flight Elec:tro­
mcs 1sonc 

The M PF I I 1s a 64 K machine 
•11h a 0....eny ~c)board. sue· 
colour graphtCS aOO an Apple · 
M>fl rompa11ble Bas.c Its base 
pnttisD.M 

Mull1t«ch offers more 1han 
100 games and bus1ntss sofl· 
.. a.re packages. and you can add 
to lhtm from Appfcsofl 

Strtcl UK 1son Peterborough 
(0733) 2.J60t0 

The bulls, 
bears and 

_ _. _ ..... ___ ..., ___ ... _ millionaires 
Z:UlLTliit~l .... 211.,Mll ...... 11..2 .... 4K..._ .... _ 
._....CIIQS........_........._..,e.,_...4-..,-,11._ Don't Jump out of • high 

,... ............... ....., ...... _..c. .. .....,....,.._. .. ._ .. ,noow 1f you lose at a nc .... 

l-tlK_.,._Z:Ul '1-,-.n...._11CNtsQ4.t5.t11,elt..2 1amcfrom Pelc& Pam 

at .tstt-~~cc.-t l• CWJ.ll4l .l4. Written by Blue Chip Soft· 

1-------------------i .... arc. Cahfom1a. M1lhona,re 

Prl·ces cut ~mulatcslh<stockmarlctond 
IS offered for cduca11onal pur-
posn. pan.cul.arly in rmdn or 

Rabbit Sofl.,., arc h:.s slashed 
prices on ten nc,., p.1ckagcs for 
Commodore 64 Ind Vic-20 
u .. n 

The CUl·pntt pKkagt:S 1n· 
dude nine ad\Cnturc pmn. 
do•n from £9.9910 £5.99. The 
111les for the Vic-20 are Super 
P~crtroopcr. An11maucr 
Splancr, The Catch, Cnncn 
and Race Fun Patacuda. 
Escape MCP . C)dons and 
Ccntropods .. ,11 run on both 
Commodore machines 

And Enghsh ln111dcrs. an 
~uc.a1ional package. is aimed 
at children .,., anhn& 10 learn 
their \Crbs. adJC'('ll\Ci and 
nouns 1n a fun •a) 

Flo)d Thomas of Rabbtt 

5a1d ·we arc lnocl.ina dov,n 
the prices of lhcsc new pack· 
aces bccausc .. c ha\c 1n,C1.tcd 
1n our o• n tape duplatmg 
mach,ne 

'Production, quan111y and 
quahl)' .-di be 1n our con1rol 
and 1t .-,II allow us to cut Che end 
U§Crpncc.· 

The packages will be a\ ail· 
abtc from L.asle) "S, Curry,. 
MtCTo C. Vulcan Electrono 
andSp«irvm UK from May I 

Some of thcst pacla~ are 
based on popular 1amcs. For 
ins1ancc. Pakacuda 1s 1 PacMan 
l)l)C same and Ccntropods 
COfflCI from the centipede •and 
ofprM . ~MCP11apmc 
acbf'Ccd from the film 'Tron'. 

ttononua dasses 
Pete & Pam has \CrSIOM In 

s1ock for the IBM PC and 
Apple 1111 prcscnt -pr!CCS arc 
l.HJ.9Sand £S9.9S rnp«t1\~I) . 
plu>VAT 

The pmc IS based on the 
US 11oct markc1 but U5oCS the 
same pnnciplcs as the UK 
market . Each .,.,cck ) 'OU ha\-C 

the opportuni ty 10 buy or sell 
SlocksoroptlOM . YOUNI\CIO 

pi)' broken· romm1ss.on and 
you don't ncapc the tu man 
either. but your ull1ma1e aim 1s 
to make a \-"J.St profit 

M1lhonaircisu ·ailabled1rec1 
from Pete &. Pam Computcn. 
New ll all llcy Road . Rosse-n­
dale, Lanes. telephone 0706-
221011 





GREAT NEW IIVT 'Jf ffT SOfTWJUU: DEAL 
There's a great uw deal for yom 10ftware t.boppiag . We call It ba.y "D. try . And it .. u aimple u tit.at ! 

Bay a.ny item from ou eoftware ra.Df• ··- and U'* lt u long u yoa. wtab... Whenn er yoa. want a new program .... 

w e'll bay lt bKk fCII' a fllll 80~ of the price yoa. pud agaiamt y oa.r next pmdl..ue of eq1UT&lent or g:nate.r catuoga. e 

.. a1u. _. uytbaewltlllalmontlaaofpmdl..ue . 
$o yoa. C&ll atwa.,. Jr.eep a.p to elate wit.II. the latnt IIOftw&n and g&m N nle ues. withoa.t banun9 a llo le in your 

pocltet. 
Bowltworb 

Example :Buy aoa.me for £10 .... enjoy11:tothe ful1, and retwn ttwhen you're ready toor der90ffl8tlung else . We ll bu y 11 t>Ack 

forts , so LI you waruanolher £10o~ .mmp)ysend m thedlfference (£2). There's)Ult one llfflPle rule ... we can only aO"Ieeto 

buy boclt ooftware that's in worlang order. 
• T ou get the enjoyme.nt of £20 worth of 110ftwan for jut£ IZ. • It geu n ·en be tter the mor e oft en you c hang e! 

Look: at our super ,election and complete the order form to take advantage o f the hottest toftware deal ever . or te leph one 

your order to Softwon Ceetn OD Ol- 4111-5974, quoang your Accealllarc:J.yc:anl number (24-hour service) 
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"'-­
"'-""' "'- ""' 
"'- ""' "'-""' "'- ""' -------------------BUY 'N TRY .... THE SURE 

W.AY TO GET THE BEST 
FROM YOUR COMPUTER 

Software Centre'• gett Buy ·n Try de# _OOOl!y_ .. ,,._ .... ,ou ori; 

keep whi t you r9lly wn N .-npty m-6(n more 
sense to buy 'n try. 

.,.. ... 
nan • a .• 
1100,s n .• 
170011 ff M 
170011 O M 
,1001, n ... 
110011 ffM 
11o»o na 
11CQU ffM 
11COIZZ ff.M 
11'ton ffM 
11C02<1 n• 
170025 t1t.N 
11'(.0N t ll N 
11Cm1 n• 
21C02t tt.00 
21C02t CUI 
2,00:,0 tt.00 
21cm1 ta.oo 
2,c:o,, tt.00 
2,co:n tt.00 
2tc:::o:M Cl.00 
:w;:a. tUO 
21c:o:,e c:a.oo 
2,con c:uo 
21C031 ta.00 
2,c:m. aACI 
2,c:cw,o a .oa 
21COl1 tl.00 
210i),l2 tl ,00 
21COel tl.00 
21COM tl .00 

~1~ ~J9 
SINCLAIR SPECTRUM -·- - """'' ..... 
""""' - - """"' ..... 
..... °"""' - - ..... ..... ·-- - - ...... a.N _...,._ ... """" .... 
cu.-.c... - "' """' ... 
~p .. - "' 

._, .... 
01 o.n.., "' """' .... .. ..._, "' """' t•.• .,..._, 

"' ""'"' .... ........ "' """" .... .. ..._. 
"' """" ..... -· "' """" .... -· "' """" .... -- - """" .... - - """" ..... ......,...,_ 
"' ""'" ... - "' 270011 ..... -· "' ,,.. .. ..... -· "' """'° ..... -· "' ""'" .... -· "' """' ..... -- 0. ,,.,... a.N 

a- - - '*"" ..... -- - - """' ..... 
,u.cuw: - ,.,.,. a. .. ...,_,.. ....... ....., ..... 
YU--30 - ,.,.,. ..... - -- """"' .... - -- - .... 
-"- -- ''"'" a.N --.c.. -- - ..... 
""'""- -- """" ..... -- "'*"' '"""' ..... -- "'*"' ...... .... - "'*"' """"' .... _ .. _ 

....... ""'" .. ... - ....... """"' ... .. 
~ Edlcw/,.__ ....... """"' .... ~, ..... -- '*""' ..... 
- A9d llltM -- -· "'" ~, ..... -- _, ..... 
T~2111 4M -- _, .... 
.... v...,11...-: -- """' ..... 
""-•- -- -· ..... - - - '""" ..... 
;:-c..._ ... - ""'" ..... - - '""" ..... -- '"' - '""" .... -- '"' - '""" .... -- '"' - ...... ..... --- .,..... ..,.., ..... .... "'""' .,..... 

"""" ...... --- .,..... ...... ..... 
PC:!\ APRl~ . 1983 

-.,..... eoo... .,..... 
eoo... 
eoo... .,..... -­""'-""'­""'­""'----------

.,_ ... .,._ .,._ ..,.., --..,.., 
"'"" """' """" -"""' """' """' """' ''""" """' ..... 

tllM 
t1 1 .• 
t l lM ..... 
tll .N 
IIIM ..... .... .... ..... ..... ..... ..... ..... ..... ..... ..... 

SOITWARE CENTRE 24 BOUR HOT­
LINE ORDER SERVICE 01-487-5974 

SINCLAIR ZX8 l -- - ...... D.N - - ..... D.N - - ...... a• 
zxo- - ...... ..... _.,c.. - ..... D.N 
1KZXc:r.. - ...... ..... ...... - - "'"' .... 
&c*Gloai:*Jf!Ogl - ...... .... 
1KO.-Ptdl - ...... ..... -~- .... - ..... , ..... 
-""' ... - """ ..... 
TheShD~Oc,o,11 '"' - ....... ..... -- '"' - ....... ..... ·- "" - ....... ..... --- '"' ... 20€01$ ..... ..._, 

"' ...... .... ,....,_, 
"' 

,.,..,,, ..... ....,_,~, 
"' ....... D M ..._. 0. 20(01• ..... ,....,_, 
"' '""" .... F..,,.,o..,, "' 20E,21 ..... 

G12f.-....ro.,,.. - "'"' ... ,, 
G13S.,.Rwlfs - "'"' ... ,, 
G1S...,...Pqrwi,1 "' 

.,.,,. .... 
029"""PJovr-2 "' ...... u _• 
W!I.IP9f'P!Clgf""l "' ...... .... 
G49'.4*'Prog,1W114 "' """' .... 
Gll,~Pq,-5 0. ...... .... °' ._. Pwcv-• "' 

.,.,,, .... 
G7S..,.,Prog,lffl7 "' ...... ..... 
GISl.ip.-Plogrwl,t "' 2QIIEl:J1 .... 
GIO~ - ...... ..... 
Gl'FIQN:~ - ...... ..... 
fl&\1111'1UI I "' .... ,. ..... 
E2fr41W!Ul . 2 "' ...... ..... .. _ 

"' ...... ..... .. _, 0. 20El)7 ..... .,.._, 
"' "'"' .... .. .._. "" ...... ..... ·-· 0. ..... , ..... 

El~t 0. 20(1 4 1 ..... 
G110.. - ...... ..... .. _ - ...... ..... 
"'""""'° - .... ~ ., .. 
&IW-,:1..E - 20E145 ., .. ··- - ...... .... 
a,cu,- - 20EH ,7 .... - "" - ...... .... - "" - ...... .... - ... - ...... ..... - "" - 20E111 .. ... ......... "" - ...... ..... 
ea,,,.- "" - '""" .... 
~ "" - ...... ..... - "" - ...... ..... -- "" - ...... ..... ....... .... - 20E1'7 u uo - "" - ...... .... - "" - ...... ... .. -- .... - ...... ..... -- "" - 20E1t1 ..... 
PEP "" - ...... ..... ............. _ 

'"' - ..... , .. ... - "" - ...... ..... - ... - ...... ..... .......... "" - ...... ..... -- '"' - 20E1U .. .. -- "" - ...... ..... 
SWT.nDOIIXI '"' - ..... ..... ,,..,c,,_ "" - ... ,,. ..... ...._, 

" - 20E171 .... 
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IDfCLADl 1211 ONL ...,,- ·o - --- ...... ,,.,,. .... =·- ...... .... ,. .... 
zme~ •~ ...... ...... ..... 
o.,,.,,.1...., .. a.... ...... 20€111 .. .. .,._ ...... ...... .. ... ....... ...... ...... .. ... 
~ ...... ...... .... - ...... ...... 111.-- - ..... .... ......... - ..... , ... ,. ......... - ..... ..... - - ..... .... - - ...... .... -- - 20(111 14 •• -- - ...... .... 
0.-T- - 100.- .. ...... ... ..._..,._ ,....,. - .. , ...... ...... .. .. - ... , ...... ...... .. .. 
,o....,MM• ... , ...... ...... .. .. ,., __ ... , ...... ... .. .... - .. , ...... ...... .. .. 
CALLING DEALERS! 

You'velNl'llleff\lllllllYegn:,wt,of\lideolibrariet .... you'w...., 
noltw,gyetl Software Centre's great new·~ 'nTry~offet 1 lhe best = -~call--=~--:• biloflhe8'.110r\ .... #"Id athlreof N 

VIC20 
'o'lc:F.-.,(Clln) -........... -............. -,_ ... AU< 

OIIIOOI a&.• 
OIYOQl2 ta.II 
01wca at.N 
1''I004 tl.N - "" An 14','005 D.a 

-"'- "' A.S.K. 
WeWIF'IIIIOeo... "" d .. ,_ .. -......... --- -""""'- -- ·- A S K 

1, YOOe tl.N 
1• Y001 a..• 
l:MllC9 b .W 
,:svooe u .w 
t:r,,1)10 u.w 
1:,V011 14.W 
14\11:11:t ta.• -- A.Slli . -- -.......... .. --- ... -
14\11:113 D.N 
l :r,,1)14 u.• 
IW01S rAM 
13\IOI. t11.W 

""'- "' - UWl7 IAM -- --- "" --"""' "' ---- ~ --- a-
"""- "'---- 0-. _,_ 

~ 

13\IOII 14.W 
13\IOII tUM 
1.....oaG t1:tM 
16¥021 r, ..... 
lf\iW2 t'I"-" 
1t'o'OIZ3 r,, .• 
1,w»,i t14M 
1.-..on 11 ..... -- --- -- .. -Tonti dO.-.. ... -·-- -" .. -_ ... ..., -- "' -
....... CM.N 
lfll027 t1LN 
tfW:21 f7M 
11\'021 t1 :tM 
1""°30 t'IIM 
1fYl:Q1 17.N 
ltvO.W t1t.• 
18'tl033 tt<t .N 

T.,..Mldo.lc:.t) --- -- -- -""" --- -..,_ 
"' -_.._. -.,._ 
"' -- "' --- -...,~,.,.,.......,. -... --..."""' -coo.,,,..,..ic.oo. ....... --- ,~ .. -- -... -~ol ..... lOWQ -- ·- --- -s-.-i~iw,tl -_ ..... _ --- ---- -- '"' -- --

1evo:J,I t:19.W 
1~ ttt.• 
t....«t6 tl .N 
II\I031 tl.N 

'""°" .... 19"'°" 17.N 

'""" .... II\IOII tt.11 
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GREAT NEW GAMES CASSETTES FOR 
ATARI FROM THE U.s.A. •... THE ONES 
YOU'VE BEEN WAITING FOR ! 

BUY'NTRY 
CP/M * BASED 
BUS~ SOFTWARE Om list of latest releases from the States and extensive 

Atari range will be sent free wilh eve<yOfder . 
....... ,_.,... ...... COOll>NI> 

,. ................ MOmt 01_. 
These fully proven programs are designed to run on 

CP/M· based machones They have been fully audt<ed by 
H.M. Cus toms & Excise and the Commissioners or Inland 
Revenue -evt!f necessary. and have been plamed and 
wntten ,n the U K All our busoness software has been 
extensrvety proved in the field tlvough our substanbal user 
base And remember .... the usual Buy 'n' Trytenn sapply 
so it's easy to upgrade as your needs grow. 
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SOFTWARE CENTRE 128 WIGMORE STREET LONDON WI Tel O 1-487-5974 

·------------------· ORDERFOIIM 
Please rush me the rollowino p rograms, and put me on the Sofware Centre mailing list ror proqram up..d,.t es and qreat 

opecial PW'chose o ffers. 

N""" 

N""" 
Name 

a- c,-.. ..... c, -. 
PINN debil m, Ao:1tt9 ( ) lardmJcud ( ) 1111 the N'll ol £ 

My comput., • (make ) 

Memo,y 

...... - --

CodoNo 

CodoNo 

Code No Price 

TCQ) orde r valu e t 

Ao:owilno ( ( ( ( ( ( C ( (C C ( C ) 

Model 

Penphera.ls 
SEND TO : 
SOFTWAKE CENTRE 
128 WIGMORE STREET 
LONDONWl 
01-4 87-5 974 

~ ...... . . •.•• , ....... .. PIMN allow upto l4 dliytlorde tr... ry 

·------------------· 



Seiko in business 
You will soon be able to sport a 
Seiko on your des k as"c ll ason 
your wrist. 

Two new microcomp uters 
developed by Scikosha. the 
company responsible for the 
watches, will be on sa le m the 
UK early nci1:t month . 

The 8600 is a l 6- b11 general 
pvrposc business machine. 
Based on t he Intel 8086. 14-ilh 
128K of RAM as standard. it 
w,11 SC:I )'OU back about 0.300 . 
The price mcludcs fi,·c input/ 
outpu t po rts and 640K nappy 
disk dri ves as well as a choice of 
opcra1mg system - any one 
from C PIM-86. MS/DOS, MP/ 
M-86 and Umdol (a ,·em o n of 
the Unix II opcra tings)-slcm). 

............ ~Se11,1 ·1110C1 

You can up the memory to 
512K a nd add IOMb to the 
on·hne storage with hard disks 
and expansion boards . 

Apple database directly 
You can now buy 1hc Supcrfilc use of disk space and provides 
Apple database direct from rapid retrieval.· 
Ranmor Computing of South· The system. he says. uses 
end or from Apple dealers. about half 1hc storage space 
Support is gene rally available that convcnllOna l database 
from either . ma nagers use and makes 11 

Richard Morley, technical Mm pie to store, look at a nd a Iler 
dir «:to r of Ranmo r. U)'S of information like stock lists and 
the UK.designed database: 'II addrcss:es. lt costs.£.375. 
has no limit on the number of Ranmar 1s on. Southend 
files per record. It opt1m1§CSthc .(0702) 339262. 

Marubeni. the compan y dis· 
tri butmg the machine in 
Europe. beiie,cs )·ou -.111 be 
panicularly interested in the 

The terminal 
excuse for a 
desktop perk 
You will soo n ha,e a new 
excuse for gettin g )Our com­
pany to buy a personal compu· 
ter . It can be a terminal for the 
company's IBM m;unframc. 

EncotclSystcms will be laun-

8600 if )'Ou ha "e any future 
plans to upgrade toa multi-user 
system. 

'You can easily enhance the 
8600 to suppo rt four simul· 
taneous users .· explained Colin 
Turne y. a consultant for 
Marubeni . 

For engmec nn g a nd scien­
tific users. Maru beni is offeri ng 
the 9500. a Seiko machine that 
uses Inter s 1RMX86 opera ting 
system and stans at a price of 
£8.200. 

The UK dist ribut or for the 
machines has not been 
appoint ed . 

For more informa tion on the 
Seiko line call Marubeni on 
Ot-4078300. 

ching a software pac kage for 
micros running CP/M or CPI 
M-86 m Jun e. It "ill emu late a 
remote 3270 SNA (Systems 
Netwo rk Arch11«tur e) ter· 
minal . 

M1croSNA, "h1ch wall cost 
about £600. offers comp a tibil· 
1ty w11h s1andard IBM §ystcms 
software and allows da ta trans­
fer between the micra's floppy 
disks a nd Che mainframe. 

Enco1el 1s on 01-6806040. 

New toy for 
the playful 
executive 
If you're afraid that playing 
games is playing ha, ·oc with the 

Males lead way 
in micro boom 

keyboa rd of your IBM or Ap- The micro boom 1s mainly for 
ple . you migh1bcin1e rested 1n• T.,t.,:TC~ the male. a suo·ey has d1.sco-
ncw joystick from Pete& Pam. linea r operation. as well as a vered . 

The UK softwar e d1stribu · tnm adj ustment thatallo-·syou Al risk of appear ing sexist. a 
tors ha"·c justbcgunscllingthc to calibra te it for specific ap- surveyo fhomecomputcrusers 
TG Joystick for Apple I I . plica1ions, according 10 Pete & m the UK comments: 'Female s 
Apple Ill and the IBM PC. At Pam . Its large firing buttons appea r 10 ha,c hnlc mter cst m 
£39.95 it's ccr1ainly a n upmar- arc designed to be easy 10 use romputcn. ' 
ket toy - Pelc & Pam descn bc For more informat ion on thi s A(tersuo·e ying2.000housc-
it as 'the ullimatc man-machine Texas- made product contact holds m Janu ary and February 
interface'. Pete & Pam on 01-7M 1022 or 11 reckons that abo ul one home 

The device offcnco mpletcly 0706-227011. in 20 has a computer . And the 
1------ -- "---'---- - -,----,-- --l main use rs a rc sons - 4.S per 

Kuma's soft communications ;;;:·.~.~0m••• ... ••••s•d ,s 
A new pt.CCC or software 1s 
aviulable to broaden the scope 
of )'Our Epson I IX-20. 

Kuma has wriu en Desk Mas­
ter 4, a program which trans­
forms t he Epson into a telex 
terminal using the Scnda ta 
acoustic coup ler (PCN, April 
/ ). You can also use the syste m 
10 link the Epson w11h other 
computen . 

Kuma says Desk Master 4 

12 

offers run or half dup lex ope ra­
tion w11h achou:eof 110 .I SOor 
3CO b;ts per second 1ransm1s· 
sion rates. A similar system is 
available for the Osborn e 

The program 1s wntten in 
machin e code and pro"1dcs a 
buffer of8 K characten. 

The program com £29 . .SO 
plus VAT -.hil e the Scndata 
acous1ic coupler 1s £220 plus 
VAT . 

The chances arc that 1f you 
come 1010 this category you go1 
your micro (or Chris tmas. as 40 
pe r cent of last )·car' s sa les " ere 
made in December . The ZX.81. 
Spectrum and Vic-20 "ere the 
best sellers. 

Gowhng Market ing Ser · 
vices. "hi ch publishes the re· 
pon. confirms 1he findings of 
ot her suo· eys by placin g Sine· 
lair well in the lead in the UK . 

The ZX81. 11 says. has 43 pc, 
ccn1 of the ma rket . and the 
Specirum 14 per cent . Co m· 
modore' sVic-20isin thirdplacc 
with 12pcrcent. 

0,hermicro makers can 1a ke 
comfort from the report's dis· 
co,·ery of a replaceme nt mark et 
- about one in e\-ery seven 
micro-owning househol ds has 
already bough1 t"o o r more 
S)"Sle ms. 

Copt.cs of the repon are 
ava ilable from Gowhng 
Marketing Services, Bntann1a 
Buildings. Fenwick St. Li11er­
pool L2 7NA. 1ekphone Lh·cr­
pool (OS I) 2J6 6036. 

Gowh ng's repor t looks hke a 
su~ 1an11al underesuma1e by 
compa rison with a §UrYcy pub­
lished 1n t he Obstrvt ron March 
27. 

But they agree on at least 
one pornt - thal since Dccc m· 
bcr last year sales have really 
taken off. 

l"C'l APRIS . l'MJ 

_ J 



Letters come from people like 
you,sopulloutyourlN KEY 
fingcrandfeedu sa linc . Jfit' so f 
star quality PCNwill add£10to 
your spreadsheet. 

Addrcss usat Random 
Access . Personal Com.puitr 
Ntws. VNU, Evelyn ll ouse,62 
Oxford Street, London WIA 
2110 . 

Spectrum scores in 
selection system 
Keith Bowdcn 's lenc r (PCN 
April /) gh'cs an cxctllent 
review of the Commodore 64. 
especially where he compares it 
with the BBC machine. 

However, I disagree with his 
recommended op1ions to 
potential compute r buyers. It 
took me abou t six months' 
reading and thinking before 
deciding which computer I 
should buy . In the process. I 
used techniques and methods 
which I employ in my job 
(systems engineering). 

First , I clarified to myself the 
use of the computer. User 
number o ne was my ten•)'ear· 
old son. a nd a compu ter would 
allow him to play games. and 
wit hout pressure, to become 
familiar with compu ter use . 
program writing and the use of 
peripherals. 

Uscr num bertwowasmyself. 
and the computer would help 
experiment with various corn· 
putcr languages, especia lly 
those relating to an ificial in· 
tclligcnce(tg. Usp). 

~ 
From the requirements 

above. I concluded that the 
chosen system should ha, ·e the 
following characteri stics:-
• A sizeable memory 
• Colour 
• Availabili ty of a large 

quantity of ready-made soft· 
ware 

• Availability of low-cost 
peripherals 

• Small size, including 
peripherals. so that the sys­
tem could be located on a 
small desk 

• It should be avai lable from 
a local, friendly , reliable 
,•endor 
What I did not need was:-

• Full·sizc keyboard, as neith· 
er of us is likely to do lots of 
typing 

PCN APM.15.IWIJ 

• Professional (i~. bus iness) 
s~tc m performance once 
cxpandcd;asmallscalemod­
cl of a computer would 
satisfy our needs 
As a consequence or 1hc 

above, I bought a Sinclair 48K 
Spectrum from W II Smi1h. It 
not only sa1isfics my requir e· 
mcnts. bul I al§O consider 11:-
• Affordable 
• Offer ing a uniquely cost · 

effective expan sion poten· 
tial 

• Offering the most balanced 
performance 1n all areas 
(resolution. ava ilable mcm· 
ory, sound, progr am ma· 
bihty) 
Affordability in my case 

means to spend an amount of 
money which would not ca use a 
long-term upset 10 1hc family 
finances. 

In add1t1on. 1hc relauvely 
small outlay .... 11 not preclude a 
future purchase of a better 
compu ter (portable, with disk 
drives and possibly c.apablc of 
executing concurrent tasks}. 

The low--cost expansion 
potential means the pGSSJbihty 
of buying disk dri"es for £40and 
not £200. a pnntcr for £60 and 
not £JOO. a Uspcasscttc for £15 
and not £150 and so on. 

In parttC\llar. using disk 
dri, ·es enta1b an cxua cost of 
£30 and not £90 as on the BBC 
computer. I need a Mini Metro, 
and 1f I need an upper class 
device I bu)' an IBM PC or a 
Sirius. 

Last. the balanced pe rform· 
ancc of the Spectrum ts admir· 
able- as Adam Osborne once 
said. the key adJecti,·e is 
'adequate '. 
Dr Robm TizlOm 
Camlwrlty, Su"tY 

When editing, 
Wordwise works 
I was interested to read the 
comments about Computer 
Concepts' Wordwi sc chip m 
your pull-out BBC section. I 
use Wordwise . and must point 
out a major error in your 
contributor's review. 

He slates that it cannot be 
used to ed it Basic programs. 
which is wrong . I use 11 a ll the 
t ime for this. and it is to me 
the greatest of all the chip's 
benefits. 

However. you have to spool 
1he listing on 10 tape or disk. and 
then back again into the mcm· 
ory using • EXEC . This is a 
minor drawba ck. but 1t 1s possi· 
blc, and lhus your reviewer is 

ress. 

unfair to the product . 
In add 1t1on. Wordv.1se dots 

everything the average ~ntcr IS 

likely to need. Th e only draw· 
backs I would hst arc the 
difficulties in a rranging the 
function keys to do complex 
things \\'hich ought to be easie r . 
like superscnpts and undcrhn· 

. mg, and the necessity of 
•sPOOLing to edit programs . 
But at least you can print out 
v,,i1hout SA VEing fir1t! 

Finall y. Wordwisc has one 
eno rmou s advantage over 
View: 1t 1s easily available. 
A,idrew Denny, 
LondonSW6 

Our rtneM.'tr obwously had 
indmd11al probl~nu! Ht says ht 
t'011ldn ·, tdlt Basic programs m 
WordM.·u~. which you and 
others rtfl us is possible. So, '"'~ 
nnd 10/oolr. ogam andtobtfoir 
10 all M.'t' art planning a dttailtd 
asstssmtnt of Wordwisr - Ed. 

BBCmicro's 
files are faster 
Your Micropa ed1a article on 
the Econet m )'OU issue dated 
April I was O\'Cr·peSS1mistic, 
and although Acorn's be­
haviour deserves much worse 
reviews. their equipmen t de­
serves better. There arc. any· 
way. t~oerron I must correct. 

You base your priCC:S on the 
large fileservcr but the per· 
fonnance on the small. The 
large one. which "c ha ,e been 
using with BBC machines since 
last May , allows any number of 
files on a disk and )'OU will see by 
the brief statistics I enclose that 
v.·chavc J())ononcd1sk and201 
on t he ot her - that is 501 files 
on the system \vhcrc your 
article claimed only 124 was 
possible . 

The small filescf'cr allows 
only 124. but that will cost )OU 
£ 150 less in software aod £200 
less in hardwa re. Th e compari­
son with the number of files 
available w11h separate disk 
units also fails to take mto 
account that all users have 
acces.s to all SOO-odd files when 
they arc networked . 

You al§O claim that 11 would 
take 20 seconds for 20 pupil s to 
load I K files. Unfortunately I 
cannot check this at the mo· 
ment as 1t ,s the holida)'S and 
most of my machines arc away. 
but when multiple LOADing 
we normally get a transfer rate 
around SK per second, so I 
thmk 20 I K files should load 
under four seconds. 

The Econet is slow only when 
doing single-byte 1ransfcrs. 
CC H Dawkins, 
Htad of Computing. 
Ftbttd School 
Thtrt art two typa of '/argt' 
filtstrvtrs - ont wn tht 
£1,()()() SJSttm Fi~·t flit Str \ 'tr, 

which cltorly is tht ont you ust 
at Ftlsttd ; the other i.J 1ht 6502 
s«o nd procasor and dual disk 
drfrn. wh,ch is tht OM refe"td 
to ,n M,cropotdia. Tht confu· 
sio,i orists in nomtncloturt. nor 
figurts - but M.'t'rtsorry for 1ht 
confusion. - Ed. 

Keyboard critics are 
out of touch 
Can you tell me ,,_,hy all the 
reviewers cr1tte1sc the Spee· 
trum 's keyboard? I agree 11 is 
not ideal for a touch typist. bul 
how many home compute r 
owocrs arc touc h typists? A 
minorit y. sure ly. 

I find 1t ideal for my two­
fingcr lypmg and find no O(ed 
for an add itional keyboard . 

Will the revie"·ers please 
note. and remember for whom 
they arc writing the reviews. 
W Brown , 
Hull, N llumbtrs,dt 

Keep blood out 
of the classroom 
I ha, ·c been pleased w,th all 
aspects of your new magazin e. 
but reel I must take issue with 
one o( your authors. My frieod 
Bob Maunder . in his valuable 
piece on Ork programming 
(Morch 18). sayi 'remember, 

:~~:brc:h~rs1
1
; eft~:~. the 

My dis.agreement is on two 
lc,·cls. Fir1tly. I do not behcvc 
that all children autom atically 
prefer learning games in "'hich 
destruction rath er than con­
struction1sthea 1m. Butsecond · 
ly. c, en if they do, surely we 
sho uld not pander to it! 

Folk ta lk a lot nowadays 
about the 'h idden curriculum' 
- what teachers put across 
sub-conscio usly by their Ian· 
guage and examples. Children 
learn attitudes this way. and 
attitude s arc just as important 
as the facts and ideas teachers 
and parents communicate. 

Please Bob - a nd others 
dc,·eloping learning software 
- supply us v.ith games with a 
niu hidden curriculum! 
Eric Duson , 
Organiser, Educational ZX 
Ustr Group, MUSE 

" 



ryou own one of these microco mputers you can get 
more out of it by running it with a Scikosha printe r. 
The Scikosha range offers professional perfonnance 

at a c:ost that 's co mparabl e with your compu ter - with 
prices from around£2 1510£260 (ex VA1). 

No o ther printers offer so much for so little. Full 
graphi cs, programmed printing (250 X) 80 co l, 50cp6, 
on standard pape r. Serial and Ccna-onics parallel ou tput 
portS enable almost all computers 10 be interf.iced with 
the Seikos ha range wi th case. Man y other advanced 
fearurcs , plus Scikosha 's pro ven rcliabil ityand the nation ­
wide suppo n ofDRG's distribut0 r nerwor k make the 
Scikosha the narural choice fo r the microcomput er user . 

Telephone these listed distribut0rs to see o ne o f the 
rema rkable Scikosha Printers in action , o r, if you want 10 

D G 
knowofnearerdistributors ,telephone 
the number below . 

Full ASCII 
character set 

Dot addressable 
graphics 

Programmed printing 
(250X) 

~ndedordouble 
hetghr/width printin g 

Standard paper+ 2 copies 

Self testing 
9v,· x 11 11,•x5 1/,• 
dimensions 



Esco Co mput er faciliti es Limited 
HI lllyths\\ ()(JdCoun,Ander.;1onCentr\',Gla.,go" G2 
MrllrO\,n0-112210310 

Nonhem Co mput ers 
Churc hfield Road . Frodsham . Cheshire 
)<>S<.,>hinc Piff092835110 

Technomati c Umited 
17 llumlcyRoad, LondonN \l:' 10 JED 
Mr MchiaO I 452 1500 

Watford Electronl cs 
. H .H Cardiff Road, \X'atford , llcns 
Mr)<..""' 0923 40588 
H CC S 
5.\3 Du rham R<YJd, Lo wfell, Gates he-ad 
~Jrl lcs lo p 0632 82 1924 

Oakleaf Co mput ers 
12 I Dudley Road, Grantham, Lmcolns hire 
i\Jr,Janhnc0-176 7699-1 
A PSystems 
90 ICX) Urigh1on Ro:1cl, Surb iton , ~urrcy 
Mr\X"illia1mO I .W9 1257 
Microchips 
16 18 \1 G<'Org<." ~1n-c1, \X'inchc,1er. I tampsh ,re 
\lrllc:nnt110'X,2 68085 

Gwent Co mput ers 
.!8 New P..J5ture\. Ncwpon, Gwent 
.\l r r.111S\\cllo6.B 2 15oos 
Uits and Bytes 
1 1 Fore ~IR'.'1.1, llfracombe. Nonh °"' on 

MrAha.'>S 
Mlcrosty le 
29 llc:h cdcrc, l~oncl.;do" n Road , Bath 
L) nnc Fanncr0225 334659 

Leeds Computer System 
60 62 Ualcon),,\JcmonCt:mrc , l.t'Cds 
1\lr\\ ongficld09r 6.F44 

JA O lntcgratedSystems 
2 I ,\l ,orkcl A\'CllUC. l~ymou th 
MrDollcry0752 29(U8 
Ko bro Computing 
Duranurk I louse. Fann Road, I lcn lcy o n Thames, Oxon 
MrR:1ybanclOJ 5795845 

Co mput er Shack Umjted 
I I l~1nllc Stn-ct. Che ltenham 
Mrl,e\\i,,02~2 5111.i4.i 

Sumloc k Electronl cs 
198 D1.~1nsg;11c, M:onches icr M3 3NE 
Mr ,\1,x,rc0618 .H42H 

Anglia Computers 
88 ~ llc:n,,d 1cts \tn ... 1, Norwic h 
MrRcr,t 060.i 2%52 

Akhtcr lnstrum ents 
llnil 19, Arlinghidc F..,1a1c,Sou 1h Rrnod. Tc mplcficlds. 
lfarl ,m. Essex 
~1r~Jughalor9 112639 

Eltec Scrv iccs 
H I ~l.onningham Lane, llradford 81)8 71 u I 
Dr WWo rmald0 274 491371 

Cltromasonl c Electronlcs 
l 8Jun<~1on R<YJd, Archw ay, Lon<k>n 
~lrCunLssOI U69·19 .i 

P'C'N AP R l!l,1983 

I •an1 10 complain 1bou1 1 
RIICIMnt mack 1n pirt 3 o( 

PCN MaaopKd11•Anatomyof 
lhe BBC M1C1"0° (PCN. Apnl 
/) . 

II states lhan 'M1cronct is 
ctrtlin ly no rcr!attm<nt for 
Acorn's tcktu1 adapcor, but 11 
offers I rtasonab'e allematl\e 

Ind the: adapcor IS priced 
ar11f1C1.ally low JUSI to get people 
using the network • 

Surely 11 must be obvious tha1 
Tc:lc:tc:xt lS the lc:u appetising 
dtotct ohhe t•'O For your £22S 
all )OU set is the: normal TeLe· 
1u1 l§Crvicc. ,.hK'h cons \ery 
hnle more: 10 obca1n v.hc:n 
rcnlm& a SCI, and the abthty 10 
do v.nload a few proerarm that 
the BBC dc1gn5 to offer 

Compare chat to 1he prom· 
1Kd 100 free procrams on 
M ICTOl'lel MM> and acttSS 10 
Prestel with 11.1 thousands of 
~&CS, albeit COSllni)OU £57 for 
the adaptor and £52 a year 
iUb,c-r,pcion 

As for k>ftnn& the pncc: of 
the ac:b.pcor. •hat 11 •rong ••th 
tha1'0neofthe ru5'00S Prestel 
ha.s been called a 'f;ulurc:· by 
some rommc:n1a1ors ,s because 
of 1he non·a\ ·a1labthty of cheap 
terminals And hopefully 1he 
Upcc:1c:d large UK'tttie In 

Pn:stc:I users caused by all this 
will spur manufacturers 10 de:· 
\·clop e\ ·c:n cheaper adaptors! 

Bu1surc ly )'OU must be think· 
1ng, I 'm •ork.1ng for Bnt1.sh 
Telecom or Mteronc:1 I am noc. 
but 11 sc:cms quite: hlc:ly that 
)OUrrc:\tc:• c:rts•·or._1ngforthc 
BBC or pe rhaps Acorn 

11\ough I expect many peo­
ple, rangi ng from 1eachers to 
businessmen to horM·u.scrs. to 
,oin MICl'onct. I doubt that 
many peopcochc:r thin Khooh 
•111 So \C,Y moch further ,. .. lh 
the: Telextc:x adaptor after 
seems the pOCC tag. 
M WhcaJcro/1, 
UHfdOl1 W8 

f CIIIIGSUll}'OU •r/u1't'ff0 
,n.,....,.,,. •'Ol'A:11t( for rllMr 
Br11uh Tcl«omorM1<ronr1, or 
an) other pou,bft' "'"" of con· 
fl,c-t Ed. 

Don't waste your 
chip power 
I 11rasn·1surpnscd.1ftcr reading 
1hc sccood issue of PCN. that 
R J Panons got a b,t of stick 
from readers. But I th1nL they 
fa1Scd 10 underst and the main 
potnt of his kucr (w these: new 

compu1er usc:n • ·ere: •"'a.Sling 
their compulcrs by usma 1hcm 
10lcly to play gam<s) 

In many rc.sp«ts I feel the 
same way as docs Mr Pusons . 
E\ ·cry t ime I eo into 1hc news.a· 
scnts I am confronted by a host 
of mapzines wppow:dly dedi· 
catcd to computer u~11 but ,n 
the \'IHI ma,on1y of~ they 
arc full of ways of playingsames 
e\.-Cn bette r rather than 1ntro­
ducan1 wars to cxs,.nd prog· 
nmm1ng tcchmquc 101hc fuU. 

In other •uds, the map­
zanc:s art dcdicaccd 10 playing 
games not to compuhng The 
fact that games arc pla)cd on 
the oomputc:115ecms 1ooden1al 
mmanyways 

Tlus 1s rail) a,~~ •-astc of 
compulcrs, "h tch opcnte IO 
fast and nk:ula1c 10 IUdl a h1Jh 
prcast0n that playing games on 
them seems such a waste 

I admit I play 1hc ooc-a~onal 
pme on a micro but 10 USC a 
computer for dus purpose sole· 
ly 1s a •..stc of the poet of a 
compu1e r . l fpc:oplcrcally•-ant 
10 play games they should buy 
1hcm~l"cs a machine dcd1· 
catcd 10 plapna games 

I am a socncc uudc:nt a t 
unt\Cf'IIIY and I find my Ne"· 
brain a godsend "hen I ha\c: 10 
•orl out many s1muhaneous 
equations and other probkms. 
Sure ly 11 1s far better to use 
computers for •h•t they •ere 
<k<tgncd for and lei pc:opk: " ho 
•-ant to pla) gamn MK.k to a 
ndco p~ madunc and not 

llo-aslc their money on a de\ tee 
they will nC\'Cf use to the full. 

Roy Church's letter wasn't 
•ell fCC'CI\Cd in the sccond ISSUC 
c:1thcr (PCN, Marrh 2.5). 
f(OYtC\C:f, hedorsMI\ClpOmt 

Most pc:oplc • 111 not be: 
aff«tcd in the ""'ay he suqcsu 
but 1hcrc is a small group of 
compute r users 1hat will . 

This group COOSIStJ of pc:op~ 
" ho arc initially \Cry intro­

\Cnc:d Theyfindthccomputc:r 
a great fnc:nd as 111s undc:man· 
dins and highly a11cn11\ ·c 1nd 
this results m them ..,,n ually 
cuumg thcmschcs off from 
reality 

It $hould be: rcrMmberc:d 
that th 1J 1.fOUP of peopic: form• 
smallpc:rttntagcof uscnand so 
Roy Church's sugcstion that 
lhc entire: popula1 1on would 
become hkc this 1s v.1dc of the 
mark 
Gordon J M1IM. 
Kut<<>nh, Abrrdttn 

" 



Max ·e DOS ERROR ON A· Phillips ope ns 1he pod door. Hal. Go1 a query? Send 
ii here . No perso nal replies promised bul you never know ... 

Wr1te to: Max Phillips. Routine 
Inquiries. Perso nal Computer 
News. VNU, E\'clyn House. 
62 Oxford Sm~ct. London 
WIA2HG . 

BBC's speed leaves 
Newbrain lagging 
Am>rdln1 10 PCW, Grundy's 
Ncwbraln H:ml 't0 mpl~ ' Us 
Bask sourtt code Into ps,tudo 
code to aid uttuUon spttd. 
Why then Is th e BBC mkro " ·U.h 
1lM HzCPU(6SOl ) t\\·icu s fast 
as the Ncwbnl n whlc.h run s IU 
CPU 114 M Hz (7..SOA)! 
ID Waltu.t, 
A~rttlltry . G-..-tm. 
The ob"ious a nswer 10 this is 
that I don 't knowc1thcr . Usua l· 
ly such dif ferences m cxcai t1on 
spee d tend to be manifested b) 
th e quah1y of 1hc codmg of t he 
a ppropriate mtcrprc1cr. The 
bcucr the rode and use of the 
fac,h11cs offered by tile CPU 
lhcn the fa~tcr ""ill be thc 
exec ution. 

' I ahould point out Its graphics capability la very limited .•. ' 

The Grun dig sets are mochfied 
by Newark Video Ce ntr e to 
include an extra board support· 
ing RGB input. These units 
ha ,·c so far on ly been tested and 
used for BB C Mode l B 
machines. However, the corn· 
pany intends to cheek this 
modification for othe r popular 
machines. The company·s 
add ress is 108 Lond on Road. 
Balden on. Newar k, Notting· 
ha mshirc , tel 0636 71475. 

Confusion over 
cost of the Lynx 
Wiii the 96K CP /M L) nx cost 
tJOO or .... -111 11 cost OOO ror the: 
uwadc plus the t22~ for the 
Initial machine . I ask b«aU5Can 
artklc about the L)nx (PCN. 
April I) ronrused me about t he 
pr ki ng a nd I am thinking or 
bu,lngonc . 
IAK mon 
Wcsl Jcsmond, 
NtM.'Castlt Upon T) nc 

Th<' fact tha t the 6502 re­
quires r egiste r adJus1mcn1s 10 

do the sa me could bca factor to 
be considered A dcfimt,,e 
ans...,er to 1h1s question can be 
g1,en only af1cr long st ud) of 
bot h m1erprc1ers . 

The truth behind 
Gnmdigs and RGB 

TV/monlton . Arc th tse" specia l· 
I) adap ted moniton b) Nc...,ark 
Video Ct'nlr c. or arc Grundi litS 
alrt ad) fitted with RGD plugs? 
If not. ha\t )Ou the addres s or 
Nc...,·ark Vkiffl? 

On re- reading the ar t1cl<' I can 
,;cc Vrhe rc the con fusion arose 
- sorry. But 10 cheer you up . 
£300 includes the machm e and 
the upgrade. 1e 48K for £75. 
which is abou t par fo r the 

In Ana lom) o( the 8HC Mkr1). 
par1 2 (PCN. M:11tth 2.5) )OU 

rncnUon the Grundig 141 iin 
l foM.ard A,igtl, 
llarrogar, '°""" 

PCN Date lines keeps )O U 1n touch with up-com 1ngc .. cn1, ~lake 
sure yo u en ter them in )OUr d1af) . 

Organise rs whO'AOuld hkc dct ;11\s of commgc, cnb included m 

PCN Dateli nes should send t he 1nforma11on at lcasl one month 
before the e,ent Wnt e to PCN Dateli ne~. Penonal Computer 
News. 62 Odord St reet. London WIA 21 IG . 

UK EVENTS ·-Eng.1neermgSort'lll.are Exh1bt1t0n 
Co mput e r f t'Chnok>g) Exh1bOIOf'I 

Compu1u Opc:n Da) (,:h 1bi1ion 

41h London Compute r F air 
Manchts1er IIOfllt' Compu1c1 S"°" 
IIP 1(0) Users Exh1bt1.on& 
Conference 
Compu1crTradeShov. 

Midland Computer Show 
RIB A Computer Conference & 
MIC1'0C11y'8.l 

Compu tC'r Open Da y Exh1b1t100 

-Apnlll·l.l 
Apnl J:\-16 

Apnl 14 

Apnl 14-16 
Apnl 21·2J 
Apnl 26-h! 

Apnl26-28 

Apn l 28-.'\0 
Mil)I0.12 
Ma)I0.1'.: 

OVERSEAS EVENTS 
..... -ComJN!Cmcd Ofl'iC"C' Equ 1pmcn1 Apnl 'i· 7 
[lhlbtllOf'I 
ln1emall0f'lal ComputC' r . Compulcr Apnl 14-20 
& Robo t E11h1bt1ion 
lnform;mon Man agcmC'nt (1h1tnll0f'I April 26-~ 
& Conference 
Compcc Europe Exh,blllOf'I Ma)' J-~ 
"laoonal Computer Conference & Ma} 16-19 
[ 1h1bmon 

·- -lmpcnal Colkgt. London Compu1a11onal ,tcehamc-sCC'ntre. o,121 293223 
RccreauonCcnt rC', t'-.e-.ton A\e hffC'. hn ll untley. Sedgefie ld D,strK:tCounal, 
Co Durham srtnn)moor K16166 
M1dlanJ ll otd. Mal'k:~ter Ton) K1mu11s._1, CouchmC'ad Communications, 

01,7781102 
Cen tr .il lb ll. \\ C',1m1n,1C'r. London S1»e \lann1n1, ALCC,01-226981,1 
M1<.ll"nd l lold. \lanchc,tC'r PelC'r FrcC'brcy. ASP Cxh1b1tl0f'ls.01..437 1002 
llc a1hrO'Mo Pen1:. ll(~tel. LonJon Conference Scn.·i«s. 01-~k-l '*!16 

\\emhk\ Conkrencc Ccn1rc 
\\embk) 
01n1k') llall. B,rmmgh.am 
Bloomshul) Crest tlo1cl. London 
Bm1ol C, h1btt100 Compk'• 

The PO!lt llou..c. Southampton 

·-0· 11:ire EtJ)0'.>1110nCentrc-
Rl)",("mont. llhno". USA 
Scoul.K Ofeil 

\l cCorm11;\. PI.ace. Cl11caJ(). USA 

Centre Roiicr. Brus'>C'I'> 
Anaheim. LSI\ 

John Cole. IPC fah1bttkk"ls. 01-643 8040 

Roy Bra11. IPC Eth1bt1ions. 01-64Jtl).IO 
Joe ll un11n1. RIH A SC'r.itts Lld.01~7899 1 
StepM n ll}b\. Tomorrow"1 World E-dubtuon . 
0272 2921S6 
Tony K.am1n1slu. Coochmcad Communtcahc1t ,1, 
01-7781 IOI -C',ihncrs fa;pmuion Group. Oi&J J.8085 

Korea Economic Daily. 441 Chun1mn don1. 
ChunJ·l..u. s«'lul JOO 
Ton} M.ay. 0.app& Pohal...021-.\.'l-l 'Hg.t 

1 rilC"C') C1nnon. IPC Exh1bmons 01-l>JJ *140 
AmcrK:an FedC'ranon o( lnfOffllallOf'I Process,n1 
SoaC'IK"\, IRI~ N L)nn S1r«I. Arhn&ton. VA 
22109 

I'(' ' A PR l~.19i!J 



R.chatdAAw~ and Stewn 
Vrlenare thtmtnwho .n,,,er,ted tht 
JuptetAu 

Aftef)'Nt'Sofdesigrw,grr«ro· 
computen thft uw BASK: (both men 
pl,,,.edamaprdtnCfNtngthe 
ZX Spectrum), they~ 11 n 
filllOUl'ofFORTH 

FORTH ISJU't as ff!oY to INm 
.s BASK ~ It's a fJStef, mc:n 
compact iVld more structured ""'-""·­.nd"profts.SO"lllprogt¥TWl"lel'S 
.-lcepr~er 

So the Jupll'f Ace ,s the only mco­
corr1P,llet' you C¥t buy that ,s designed .lltUld 

'°"'" ~ 11. thefe'1llttle fNJof «oden~ 
'adw,g p,ogr.vnshalfwaythroughandhaw,g 
to start al OWi' igaln <• common f,utt With 
BASIC) ThP ).Jpite, /la's comprehenwe fflCf 
chKkingSttStotNl 

The Jupte.- Ac.e ~ a hA-Sllt keybo¥d. 

Zt~astS.~~:1:.' 
JK of RAM and a ful 12 month W¥r..-ity 

'lbt.l~altNifo, £8995 fi.JsarNll'IS 
~Of. ,I the le«fs nttded IOCOMKl most 
cassette rf<Ofdtofs and TV ·s.. a softw¥e 
utalogue(JS~tn~.M:lontobe50). 
tht Jup:ter Aa manual .-'Id• freedMlonstration 
cassetteofSp,og,,lmS 

Tot Jupt« Au n'lal"WI ,s. ~· 
ll"ltroductoi to~ comp.iting and a 
Sll'l"lpte,-to-folow COU"W n FORTH. from fnt 
~toconf!O«ltp,og,~ 

fltug-on 16K and 48K memory ticpan1,IC)ffl 
Mt"5o~. at~competitNe pnces 
(Thefe'I bea plug--oo pnni«n ttrl«e.-.. .. i.blt 
wxin. too) 

lt'I take you no time •t al to rNliw how 
~R,cha,dandS~wtftto~the 
Jupit@I' Aa .wound FORTH And twn 1e$ tml! to 
r~wtwiu 1<Aypnce (8995isto~for1t 

Tt<bokAl lofonnfdon ...-... 
Z80A,8K ROM, JK RAM ·-40 ma.,,ng k~ ,uto re,pNt, ~ Lock 

Sa-
M«no!'y mapped 32 col• 24 ~ flrlef fret 
display upper and lowef use "5Cllchar.ctffl 

G,apl,la 
Highresduuon 25611: 192 pix.et U5erdefwwd 
ch¥.ctffl 

Sound 
lntefNll~erm.ybepn:,g,lf'l'lfMdlor 
entire a..d!o spectrum 

C..ssett• 
ProgrMnSanddtt.1.n~dlctlonaryfoffNI 
mitY be s.w«I, \Jtrlfied, loldeid and met"ged Al 
tapefilts~named RUl"l'W19at IS<X>b.lud 

-nslon-Contains O C powtr rittk and ful Z80 Adcfrffi, ==~ CMICOMKterua 

fdito, 
Alows complete eot,ng and lrstll'lg of c~ 

""'9'""' 
~ send cheque/postal order to 

Jupit«untab, 22~8al'H!I, 
Cambndgt CBJ SEP 

Jupiter ACE 
I Ae.M~ mt - - ,up.,er "'«~@£8995t ill 95p &-;; ---, 
I Tick~lf)'OIJ~tVAT~O I 
I- I 
I"""'.., I 
I A~kwirrwnecMtrde!Mfy/loloN1•d¥forp &p UK pru0t"'1(~pnct(ln~ I 
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HAVEN HARDWARE 
ZX PRODUCTS & JUPITER ACE 

4ASBY ROAD. ASBY. WORKINGTON, CUMBRIACA14 4RR. 
PRICESINCLLOEYATAWJP &P SAEFOAOETALS 

Some of the products are also ava,~bfe from the foflowlnv agents: 
THE ltJFFER SHOP, 374A STllfATIIAM HIGH ROAD. LOIIDON SW1'. 

MICROWAIIE. 5 S7 PETEA'S lNIE, LEICES7EA. 
PIIIUIP COPL£Y Hf·A, 7 CUFF ARO COOAT, ossm. w. YORKSHIRE. 

TRADE ENQUIRI ES WELCOME 
ZXII & ZU1 IWIOWME 

....... br ...... IUTl:315 U..lDl5(Alll'WftllllbJ,_..~~ 
.... NII .... KJtt2t5 UTt4!iO(AllfflrWIIC!bJ~~~ 

~ ..... ._.. KJ1£195UT£150 
~l*r ..... Kllt:295 IU..1[415 ---P'llt IQTt1015 IU.Tt1 4 15 

fCl'lbt!Slld..cil&KAAMandprt'lill'~~ 
.......... a..tll'-'*' ICJ'lt1795 U Tl:2495 

•"-YE...-. U..Tb'Sff[1200 
Ti.1111:d:--"*"IOIY~.-. 

FII-Sia~--~ .... -Thl ... otlblllld 
M.....,ll&lllltt KITt1995 IU.1£2495 

ZJI-C... 23,Wr,flqgoldotllldpnt:215 z:x~_,..1:350 
ZXll'KllUI SOfTWAIIEwsmrJ 

fl'lll Nldllll Cdour~.-.-.-tna lralllngHOlOlfld(iAM8l..( [495 
WlliN ~ll'Olll...,[4915 

,... n.llQPIAll'cn_.1ct1111ll'Oofl C515 
..... ThlO...Logc,GMllll 13915 
flfflU&l lllpll ..... ll'IQIIOl'I [4 15 

IOOIIS 
ClmllndgtC.ollel0'1Ut5 ~Cd:u'C.alldlclil!Jit5 C....Dl5 

WEALSOSTOCIALUIGf!UiNGf:OfJllfMST'C)Rl, CN'AC:rfCN.nt. 

Acc"'tanlO..,n.,..,... !\\\ 
A"'9 .. U•l27 / "' : · ~· 
(241w. AHSAfflONE) • ::~ \ 

:~~~ 
STOP PIIES SII 
ZXSPfCTRUMtlPAGU!Plllpott Tht~r1195 8uilt1595 F\,QlormlllblCllJllhl 

SC**Uffldoestll,...,...IIIOChnOMI (UN$&\SCnil'lll~COl'll'Nl'IOII 
lndUoeflftlln.OON lordr'Mnll WosNi,,... Pnnlll' 

Outstanding Features 
• Wc.,.,..,.sudt. 
• S..,.,svorc nybi andlleaconMn.1CU011,bo.MllOlaM. 
• A UX.ol l dinlcuonlpYl-li.-pf"buttoN.. 
• An;nprOlffl ~ ie.s-c.dltS.,..,einuediblel'NllbMy . =.~==~c:==-~~ 

£.lSOOnc:VAT 
• ~ ""Cl! ol,loywdl ~ IOftW¥eb Specuvn~ from 

W H $,Mh and~ Compute," it,op& ot dnct from IA 
• Forl/lC20.Aun G> and AurilOOo,ty £16 SO.nc:VAT 

SOLE UK DISTRIBUTOR 

liE!Dl2~!Qn 
180, Bedford Road, K-on. Bedl<,,d. MK42 BBL ------------

~"" .. ,o,s 
f,l lOS 

~"" ~"" ~"" fo l• ,S 
. £4,S 
.. O .tS 

I =::::~""":'..- .._.~-
I :::=.::....,.._..,.:'.~~~ 
I ~~, ___ -__ .... _,.._ ... _--__ ... _ ....... ___ _ 
, ,._..·~~~~~~~~~~ ,-

Plea.M: post to Kfo:mpston (Micro) Eledron ks, Depc l IIOa 8ectford Road , Kempscon, Bedford , H K41 I BL -

PCS APR l~.11J83 
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Progra ms, printer s and brea k-out problems : Max solves your troubles and put s you right. 

See spreadsheets oompu1crs ,I's probably far rtj« tNI as 'mista kt'". I tried •H sear(:hina ror a J2K upgl"9dt-, 

though buff's bluff ;~;:~;~;tal~tal:a!):,';:~ :~n~·:r~::::;:i;~;:.~: !~::~:·!~::.s1::r:~s-=~ 
I ha ,·t nenr yet found a cWar m1nglanguagc. meho w 10~1 rklof1hl sj llltr '! I.rums and anolhtr ror bs ut' 2 
u~anaUon ot what a sprtad · They"re al.so f\cxiblc. You R l Marrs Sp«trum s. Whtch type do I 
shttt b. I hne asked ot~r can do a Lot w11h sprcadsh« ts Durutablr, Btcls. buy'! I boughl my oomputtr 
ptOptt.-lthmkrosbutall l ~ t b besides accounting. particula r- anu January I a nd II has bhw 
that tht yare nnanclal . I 1hink I lyw1ththcne.,.,c r programs.1nd TVO. 1 tS a command for the b ys. 
may !Mabk lo use OM but could the best .,.,,ay to understand how BBCs operaimg system MOS. Da~·,d Lam 
}OU uplal n uac lly "h al I~ they work and how they arc Soto u~1tfromBas1c,)o u nced lkrmondsty, lo,ido,i . 
progra mutt and,-haltht y do! useful is to see and use one. IOl)·pca •befo re,t. Try•TVO. I 
Sarah Jamt~ and press return . II doc~ ·1 lake 
Glo"op. effect until )OU enter a MOD E 
Mancht5ttr Print-out via state ment. Page 417 in the 

The meaning of sp readsheet your typewriter m~~~~~\~1~/ 1
13

;/~ = 
programs 1sn·1,mmed1atelyob· J'n bttn lold thal a n ordinary ptcturc. try rctu mng the TV. 
"'IOUS, because they arc the sort cled rk typc,--rftcr can be used Somet imes. sw1tchmgany AFT 
of ,deat hatdoesn"tocc:ur to)ou as a print er for a mkro . l.s lhls or A FC con1rol off aelua lly 
unless you arc 1m·ol,..cd with possib~ . and how do I do ii? helps. 
microcomput ers. The)· v.·ork Jtrtmy Morlty, If you can't gel this to work. 
JUSI like t hepapc:rspreadshcct.s AldtrJhot, ll ants. try a fncnd's TV. Any funhcr 
Iha! aooountanls doodle on problems and 11 might be worth 
dunng their work. l11s possib le )OU will be able to a v1s1t 10 )OUT local Acom 

The computer screen acts as use )'OUrl )·pc:writera sa printe r . deale r. 
a v.1ndow on a large 1mag1nary bul it will n«d a cons iderable 
piece of paper. d1Hdcd into amount of inte rnal mod1fica-
rows and columns. In each box lion first. Break-out blues 
~:~:rpa:r !ouf:;;ur!~ce o: mt!~::;;r;; ... t;~ 7~~;,:1r~c~ mars Spectrum fun 
perhaps a piece oftcx 1 such as a al signals from 1he micro into a 
column htadmg or 111le. form lhal selects characters on 

The formula relates 10 the 1he 1ypcv.-mer. 
values ,n 01hcr boxes. so one There arc companies which 
box m1gh1 be 1he total ofall 1he sell the 1ypewn1er-pnn1ers 
figurcs 1nthecolum n abo,e itor which will sell lhe inlerface 
1he sum of all the profits ror 1he separate ly so 11 can be fitted 10 
12 columns of monthly figures. existing oom·cnt1onal typev.ri-
and so on. 1crs. 

By building all the necessary Be warned, though. 1h1s 1s 
formulae . dara and heading s rea lly a Job for a scn-tCC cn­
mto a shcc 1 for a particular JOb ginee r because 11 normally 1n· 
you crcatea model.Changcthc "·ol"·es taking the t)·pev.-nt cr 
da1a. and the model insta ntly apar1. 
recalculales all lhc formulae in There can also be problem, 
the sheer. when you try to connecl the 

So changing one number typewrite r to the micro as the 
changes all those 1ha1 rcla1e to win ng has to be configured lo 
11. each type of computer. 

YoucoulddoamodcloCyour The bes! way to go about this 
household budget. and then 1s 10 talk to )Our micro deale r 
sec what happen ed 1f lht price about the idea. The dealer can 
ofm11kwentup2p. recc,,e a discount from lhc 

fa ,en the first sprcads hccl co mpany 1ha1 supp hcs the In· 

program. VisiCalc. could do tcrfacc and may. therefore. be 
more than this. and newer ones prepa red to fit 11 for )OU. 
can allow graphs to be drawn You won' t pay extra for the 
based on the data 1n 1hc boxes. equ ipment 1h1sv.·ayand )"ouw1II 
You can. lhe refor e. d1spla) a ha,·e the added ad, antagc of 
pie char t based on figures it localsuppor11f1hesys temgocs 
would ual,.:e )'OU all day to fauhy. 
calcula1e. 

Then JU.SI change one small 
p,ece of data. and )OU'll see the Jitter bugs the 
v.-hso~;e:h~~:::t!r:;c"",ust tools TV picture 
1hat let a oon-compulcr person I rtttnlly bought a BBC Mockl 
persuade a oompulc r 10 do B and suffered K:rtt n flulltr I 
some useful work. couJdn' t cutt. I wasdt llghttd 10 

You need to learn to use a ttad in •Anatomy ot l!w BBC' 
particular program.bu11 ha1'sa Micropffdia tha t ' lo fix 1.hii 
gn~al deal easier than learning jllle ru scopu ating sJste mrom ­
to program. mand T\'O , I and hil ttlurn ', I 

If y·ou"re serious about using tried this bul lht rommand v.as 

PC', APR1S, lWO 

M) brother and I han a 
probkm "il .h lhe ZX Spu-trum . 
Wt-pul in a listing of a Spectrum 
maze and it did not v.ork , Wt­
pul In RUN 1nd lhf"§ttff n "enl 
blank. We d«lded II) break II, 
but II wouJd nol break afler 
ttpeated atlempts. We tr~ 
stop • • • It dJdn 't -.·ork . Wt 
tritd enr,- thing . but nothing 
v.·orked so we had lo pull lhf" 
plug on a program that look 1"-0 
h<>un lo pul in. Do ,·ou know 
anythln& elw v.e oould ha, ·t 
done lo break the progra m? 
Dolt Phdl,ps 
Walsall, Wt'n Midlands. 

II sound hkc 1hc Spectrum 
crashed. A maze program could 
easily take O\.tr a minute 10 
generate a maze but )Ou mo uld 
be able 10 break 1t v..hllc 11 is 
doing 11. The re 1sn' 1 anyt hing 
else you can do if brea k docsn·, 
v.ork • , . excep t pulling the 
plug. 

Moral: alwayssa"·e new prog· 
rams 10 tape before running 
them. If )OU arc keying in 
anything at all long. for exam­
ple l"o houn · key squashing 
time, s.a,c 11 to cape c\·ery ten 
minutes or so. 

Losing two hours 111·o rk is 
probably the best way lo lea rn 
lh1srule . 

Memory upgrade sets 
1 and 2 apart 
I ha ,etttt ntly bought a 16K ZX 
Sptetrum and hut late:ly bft n 

l.ssue I Spce1rumsweres hippcd 
for the first 1wo or thr ee months 
only so 1f )'OU bought your 
Spectrum arter August 1982. 
chance$ arc it's a n issue 2 
,·crsion. 

TilC later,..ers1on has room on 
its circuu board for the 32K 
upgrade while issue I Spee· 
trums use a scro nd piggy-back 
board for the ext ra memory. 

Smclair is oow offen ng its 
own 32K upgrade. in strict 
rota tion. 10 those v..ho first 
bought Spcct rums. 

The company will sort out 
any problems wuh the different 
issues when 11 makes the up­
grade. 

If )'Ou do have a n issue I 
Spectrum a nd 1t bothers you. 
Sincla1rw1tl swap 11 foran 1ssuc2 
machine. 

Give Atari the 
TV screen test 
In lhf" HBC supplement, thett 
was an art k:lie on monitors. I 
o-.nan Alarl400 . Woukla nyo r 
tht monitors be suitable ror 11 
and v.·oold they lmpro, ·e on • 
standard TV pidutt, 
K Brooka. 
Bfackhal/, Cltvtland. 

Momtors do ga,c a belier pie· 
ture than TVs but the Atari 400 
1sn·1 designed to use one. It has 
oo Vldeo or RGB sockets to 
connec t t hem. Do try )·our 400 
on sc\·cral d1fferen 1 TVs as 
some g.i ... c belie r pielurcs than 
ot hers. If )'OU want 10 use a 
monitor. you really need an 
Atan8t)). 

Dump 'em 
on Mu 

Wh a tev er the problem ! 
offload iC on Ma x. He 
"'·on ' l a lways reply with 
individual letlers but he ' ll 
find the a nswe r and put it 
on the weekly Ro u tine 
Inquiries page. Chanets 
are you ' re not lhe onl y on e 
to hit lhe sa me snag . 

" 



Got a T ip? Send ii to PCN and get a cash rewa rd . £5 for every hint f)rimed . 

If ,ou·u aot sonM"lh lna tocro• 
about ••. a bh ol maalit llu1l'II 
mab tht •orkl a bri ttr pbtt 
for micro u~. lhtn ~ nd ii to 
PCN ~lkro\llla,H--OUr rqu lar 
ruckn ' hinu and llps P*lf· 
\\ t' U pa) )OU t5 ih•t prinl ii . 
\\t ' II pa) )OU e, tt1 mort'ifyour 
lilllt ~ m Jtls our ,ot t as 
mK'rO\llllllltoflh t mont h. Thin~ 
on ... nd •rit, 10 \l ic'ro­
•-a,n. f'C\. 62 Odonf Slrtt1, 
London\\ IA l ll G. 

Looping the loop 
with the ZX81 
Alrhough/XKI Ba\l~l\agood 
1mplemen1at1on of the Ian· 
gua,e. there as no RL PLAT 
U:vTIL Soop as on 1he BBC" 
mKToorOnc 

I ha, e ~n \anou \ \Uggt"S· 

11ons fo r em ulating ,uc h a loop 
in the 7 XHI USIOJ l'Omputed 
GOTO. bu1 thas 1'i. dum'i.\' and 
makc-srenumbcnn1d1ff1CL1lt It 
,s much more elegant 10 ~ a 
FOR NI XT loop to fulf1l 1h" 
function Tbc follo• 1n1 exam· 
pk: ffiO"A'"\ lhl!i 

JOO FOR I • OTOOSTEPO 

bod) ofklop 
JOO } 

l.W 
2.SOff'iOT(oond1IMlfUIObc 

met to Miii loop) TI IEN 
NEXJ'J2l>(I 

Line l(K) 1s the: RLPEA T 
funcuon anJ hne !.\O p,n thc: 
UNTii II •ork, h«ausc 1hc 
FO R 'ILXT loop I\ OC\C", 

termin ated normall) and 1he 
'IEXT I ,., o«utcd onl\ 1f the: 
u:,,_11L condition ,., no, !.atis· 
ficd, thu, r~pcat1n1 lhc: loop 

It ,., ubo possible lo 1mple· 
mc nt • WIIIL[ > I ~D loop 
P.lSlng>,1m1lartndery. t,u11n thl'> 
case )OU mu~ be-a ~1 n.augtm 
and f1dJle •11h the: kxlf)counter 
m the body or the loop This 
code ••II produa= the de!iircd 
effect 

IOOFOR I - 1 TO(rondlll on 

10 ~t••}•holc Joopmg) 
body of loop 

150 
155LLT I • 'l"OT(rond1hon 

to be: me t .,..h,lc loop1n1) 
J60" 1 XT I 
165 
Unc IIKl b lhe \\ IIILf 

slatement cqu1\alen1 and hrtei 
155 and 160 1oge1her mar l the 
end of 1hc blod. In th,, case 1f 

the WIIII f cond111on IS true In lhc other MOOt.s on lhc: Can the scan 

~ 1,~S::fori"~ ~~~: :~~ :~;a:~.::::r: ~~ on the Tl99/4(AJ 
entere d. Noce tha t ,r the 10 .... er functionofthe t)pc:p,.enabo,.e When ustng e:ctendcd Basic for 

and upper l1m11, of a f O R would return one o f 8 b)'tes the Tl 99 4 (A) the compute r 

'ffXT loop ue equ.al chen rhc: ma~inJ up • character If you docs not allow FOR NEXT 

loop is e,ccutcd onc-c If thc: ha,eOSO.lthc:re,sno•a)OUt statements after If TI IEN­

cond1tion"' falsc then 1hc: uwcr of th11 d1kmma. but for OS I .0 EL.SC. ic. 

hm111ssc1100andthel oop1s (and higher) • 1Xl35. or 1b 100 IF A• 8 TIIL'l 200 

nt\er ente red The upper and OS OYTE cqu ,"alent. comes 10 EL.SC NEXT T 

k>.,..er l1m1t of a FOR ~LXT the re~ue ! o, 

looparesetonhona:.•hcnthc: 'The follm.1n1 function per· 100 IF A • B T ll [.S 200 

FOR sta1emcnt 1s firn mtl in form\ the required opc:ranon El.SC FO R T • I TO 10 

1hc program ,,ream 10 D[ F FN scr«n (:ii:, y) NEX'TT 

Allhou,:h one ,hould no1 do 2f) LOCAL A"i The compu1c r prc·""'ans The 

11 1t as ~bk 10 chan,:e 1hc :lO VDUJI. x. y .,..hole provam. ~ttm,: up 

loop counter ,n 1hc: bod\ ofthc: 40 A4 • IJS memory fOf ,anabtn etc and 

k,op 1lus1Ht.:>ne1nhnc l"i~ If <,O • (US R (& fF F4) A'ID findm 1anyerrorS.anJ 1ndoing 

the Wlllll ron d111on 1, i.1111 &Ff ll)OI V&IOJ so.d1.!>CO,entticabo,e 

true1hcnl1i.~1100andthc:k)op II ~I d be note d thar 1h1i. IIO.,..e\er . the pre-..ca n can 

t\ re-entered afler the 'IL..XT I •·111 als,ojl"t the tc:c-t cunortox. be s•11chcd off (IS menrioncd 

\ntcc l •1llbc:1ncremcntcdtol ) lfth1'iicfftctisundcslrabfe1f) ,n the extended Ba.ste mfo) 

1r1hccond11ioo1\nolon~r1ruc mod1f)1ng the rou11nc on pasc usen11 (f, P and''-' P+ 1n the: 

then I is ~t 10 I and \li'hcn 432oftllc UscrOu 1de. progr am . but any \anables or 

NL XT I ll e:cccuted become) K Wolnrnholmr , sub-p ro,rams used 1n the sec· 

11'K'fernen1eJ h) 2 and thus lhc: iNfllU(Ulr . \f andtntrr hon •h!Ch IS not pre·Kllnnt'd 

loop as not re-entered must be used clst•hcre 

all:ro r %or~::;uc=~r;:: Boolean logic 'AO~;t_tlt follo,l,'lnJ routine ••II 

aram mmtt a, there i) on!~ one links your lines 10 A • 0: B . I 

entry and e,1 1 point for each The lad: of multi-s1a1ernen1 20' (t, P-

loop. Furthermore. there~ no lines on thc: Smdair 2X81 can JOIF B • I TJl[S I-O R A• 

'>1gn of one of those dreaded pro,e mfuna11n1 at tunes ITOIO B •B•A PRl"'lfB 

CiOTOs llo.,..c\er , by usintt the rompu· : : NEX'T A 

I-or t~ •hodo not rcah~ ter 's Boo~an logK". a similar E\en Che: con trol \ariable 

the difference bcl•«n a RE - effect can be produced rm mu.sl he used elst•htre an lhe 

PFAT-UVT ILanda"'I IILE- e11:amplc.1h1shnc program. so 1t'.s 1ndudcd 1n 

I NDkJop,)Oucanseefromlhc IF P • I T II EN PRIITT AS lhc pre,scan 1bt extended 

aho,e 1hat 11 RLPE J\f loop IFP •JT II ENPR INT B$. IFP Basic hook docs not mention 

must bcnccu1ed1tlcastoncc: -~ TIIE N PRINTCS this fact. and JUSt !i.1111)-S )OU 

anda WlllUloopm1ghtnotbc rouktbcrepbttdon the81b) cannot ha,e FOR or 'IEXT 

e-.:ecured atall PR l'lT (AS A~ D P • I) + slatemenH after T II EN or 

M J Plummrr. (BS Arr,.;O P • J) + (CS AND P ELSE. 

Rtdh1/I, Surrt\l • 5) Strphrn Godfrry. 

Cul'SOI)' correction 
for BBC micro 
J Plc.,..·s' ,ug,ges11on (PCN. 
Apnl l)for1urnin1offchc BBC 
micro·s te'Ct cunor .., both 
round-aboul and 1ncomp;111bk 
•1th the Tube The VDU 23 
command can be used to access 
the reg1•;1tn of the CRTC to 
1urnoff1htn,r1cw. U).lng 

VDU2.t 1'1202; 0; 0; 0. 
The cursor 11 restored at any 

MODEch an1e. Foruscf\ofOS 
1.0 ctc the user 1uKk p,es lhc 
alternah,e 

VDU23. I. 0; 0; 0: 0; to tum 
off 1he cur\Or. 

VOU2.t I. I; 0; 0; 0; to 
rn1ore the CUf\Of 

1ltc onlv •ay a functton of 
the type g1\en ~ U l\ialla could 
obu un the ASC II rode of a 
character 11 a g_l\en J)O'l,11,on 
•oukt be 1n \100E 7. •hen 11 
•\lUIJt"C'of1heform 

IO DEF N \Cfttn (:.:.)) 
20 •? ( IIIMl:.M + y + 40 + 

,) 

You can ea.., ly adapt and llaJlm .~ Island, 

elaborate IJus .Jca 10 perform Hamp 1h1rr 

other IF- 1111:'I fOUIU'ltS ---------
Another mmplc .-, how CHAIN your 
!e~:t~~!:!~enn.dtpcnd1ng listings down 

LCTX • X + (l~KEYS • 
"A ')-(l'<Kl:YS•"B")+(IO 
AND INKEYS • -c-) - (IO 
AND JNKEYS • J>") 

Th1>mcans 
If" INKEY S • ··A- Tilr~ 

LCTX•X+l 1ri,K EYS• 
"B"T IIE N LET X • X - I 

IF INK EYS • ·c· TIIE N 
u~x - x+ 10 IFl~K EYS• 
•J)" Tlll:~ LCT X • X - 10 

Boolean lope can also be 
used lo 1m1ta1e t he ELSE 
s1a1cmen1 The lme:-

IF ZS • ·S JNCW\ IR " 
TlJLN PRIVI' ·CO RRl:C'r 
ELlt[ PRJNT-W ROSG- an 
be: 1m1tatcd by 

PR INT ("COR RECT 
A"I> ZS • "S l1'CW\IR " ) + 
(• WROSG " A ~O ZS < > 
"SINCLAIR ") 
JRMortlrmun 
So1ith Woodford, London 

I ltre asa •a)'of Storr,t nJpcorle 
LIST1na )OUr a~~ rrop.ims 
on the DB( llo•e\e, ,t ntt<h 
)·our pro11,r11m to be H.UNn1ng, 
so I wggcst )OU CIIAI~ )OU' 
~lfl rro,ram from • )m.till 
m1t1ahsm1 rouunt'. Then make 
t he fiDI t•o hne\ of )OUf 
program 

I 0'< ERROR RUN 
lL'K!;YJO I 0 '< LRROR 

OOTO 21\12 GOTO 
ll MR UNIM 

U ne I males sure the prog· 
r.11m cannot be stopptd useng 
Liapc:. and hnt' 2 dcf1no 1he 
Break ._e) 10 hauns 1b o,-.-y1 
auto RUNnmg progr,1m Once 
the Brea._ key has been pressed. 
the onl) 1h1n1t todo is)• 11ch the 
compute, off 
/Wn&lt' t, 
Ra,~,ultrad. 
i'JOIIS 
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l'lfASE RIIG FINI CURREIT "'Cl 
Free del1vtry (UK). 130 page guide (in ldditlOO to~ and tai,e ot 
23 programmes witt'I rmy machine 

ANGW ENTERPRISES = Alevl!Jr,,i,.. 

ANGELA ENTERPRISES 
4 Ninnings Line, R1bl1y Heath, Welwyn, Herts. AL69TO 

Tel. Stevenage (0438) 812439 ~ 
STOP PRESS : EPSON FX80 IN STOCK 

AMBRIDGE LEARNING 
SELF -INSTRUCTION COURSES 

COMPUTER 
PROGRAMMING 
IN BASIC£11 .50(CPB) 
Microcompu ters ere here -
teach you rself to program' 
learn BASIC, the e111est and 
most w idespread language 
for the small computer. 60 
i llustra ted leuons teach the 
essen tials of good program­
ming: problem dehn ,1,on. 
coding, fl ow-chertmg. de· 

bugging and clear docu mentation. And you don ' t even need 
a compute~ 

ZX81 SUPPLEMENT 
£1 .10 alone , £0 .65p with CPB 
When used in con1unct1on wi th the above course. ,t enables 
you to apply your knowledge 10 the S1ncl11r ZX8 1 micro­
computer . It includes some amu11ng prog rams to help get 
you started. 
THE ALGORITHM WRITER ' S GUIDE £4.40 
exp le1ns how tode f1neQuest1ona. put them ,n the best o rde r 
and draw the fl ow chert. w ith numerous examples. A must 
fo r progra mmers. 

Ch eque/ PO wi th order to: Cambridge Leaming Ltd . 
Unit . Rivermi ll Site , FREEPOST, St Ives. 
Com bs. PE1 7 4 BR. 
Or phone your c redi t card deta ils to 0480 67446 
(24 ·hour service). 

"'i APRl~.I~\ 

DON'T MISS THIS INCREDIBLE OFFER! 

l=fi 
YE§, SO GAME§/ oncasscnc for all 
FOR YOUR MICRO tlr folk:Mil~ 

l~~, .. ~~ ~~ 
Et ~~~ :~~:' ~~~1~ 
~:.~' :.:.,.~ c .. -.. ACORN ·ATDM 

.n_... tAitAGJt r.,r.u;3 I 
":-~"'.'.'..~ SOFTWARE ==~AS 
~~~\C =::::- SHARP 
~ ~ o.<a '=- ORJC-1 

£ :,;/", =- .WWBRAIN ---···· ------·-··············----SUPPLY CASS E TTE SO FOR COMPUTER 
l cncloscchequ</PQ 

Nam<~~~~~~~~~~~~~,.,;; 

Addr<>s~~~~~~~~~~~--~ 
MAIL ORDER ONLY 

FOR BBC MICROCOMPUTER 
Software 
FORTHROManddoctJmentatlOl1 ............ C34.72 + VAT 
Manual (tornewcomers to FORTH) ........... C6. 75 

Hardware and Accessories 
TORCH d rives and operating system C780.00 + VAT 
Printers, dnve-setc .. . .......... Please 'phone for quote 

FOR EPSON HX20 
Software 
FORTH ROM+ documentation .............. £34.72+ VAT 
(Manual available shortty) 

Hardware and Accessories 
EXPANSION UNIT, VDU lntertace etc 

.......................................... f>1.ease'phoneforquote 

COMING SOON FOR BBC MICRO 
FORTH FLOATI NG POINT EXTENSION (ROM) 

COMPUTE R AIDED LEARNING PACKAGE 

OTHER MA CHINES: 
Dragon 32, Colou r Gen;e, Apple, SWTPc 

H.C.C.S. Associates 
533 Durham Road, Low Fell 

Gateshead , Tyne and Wear NE9 SEY 
Tel: (0632) 821924 
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h the route to vo,ce s nth esis. 

Commanding voice 
We·u·"l)Ol.enofDCPSpctthpacb, 

Chau ertxncs. SA Ms 100 Super· 
talk.en, but the 1alk1n1 reall) 

begins on how these peripheral\ and 
,oft.,.,. arc packaaes " ork 

11'c speech S)nthcsis pacbsc, "e·,c 
rc,-.c•N 1n the lasl four 1~ •111 run on 
the Sindat r Spcc1rum and ZX~I - \ K·20. 
Apple II and an)lhmg •1th an RS232 
interface But 1f )OU undcntand the 
pnnciplcs behind )ptCCh S)nthc s1s. )OU 
can pul •ords m 1he mou1hofany mK'm 

Undcn:11nd1ni the pnnapln stan!l •11h 
yot.1r D'liTI mouth Contort.ons of ,oal 
chords. hps. 1on1uc. chcel.s 100 teeth 
produce 64 bas.IC \OUnd~- Tiie v.ord for 
these sounds is phoneme". and by romt,,n· 
in& phonemes )'OU get .,.,.-ords. 

Chip manufanurcrs hu e dc,1~ a 

method of stonn1 the 1nforma11on that 
•111 produtt phoncrMS on the s1IK.'OII chtpi 

1ha1 plua into )'OU' micro as a ,0ttt synthc· 
s1.ser 

Tak ma the phoneme\ 'ilorcdon the ch,p 
and turning them into .,.,.ord\ ,s the ne111 
chalk:n~ II 1s actual!) met b) pfogg1ng 1n 
R0\1 ( Read Onl) \t emor)) ctups on 
• h teh is hckt a shon 11,1 of the moo.I 
commonly used .,.,.o r ds in computer·to­
user con,ersatio n Thi ~ h\t 1s. of cou r..c. 

limited b)' the capaat) of the chip and the 
-..ord'i. are numbered \Cl )OU can acctss 
chem ea.s,ily 

You can acttSS 1hc rhon<"~ d1rec1I~ 
)'OUnclf. bu1 11 1s a 11mc-con~um1ng anJ 
frus1r111ng ""-1) to try and butld a \DCabu · 

lary on )OUr micro 
'The easiest rou1e to 'opett h on )OUr 

computer is 10 add ut another p«ljram to 
the firs, S)~ICffl (•11h 'AO,~ \IOrcJ 1n 

RO\I) and 1n'iolr\K"t 1t 10 tale normalh 
wn11en word,. con, en them 10 phoneme~ 
and ~pi, them bad out as "ord\ 

Once )OU'\e dc,cloped )OUr a....n 
'"J)ttCh S)nlhe~\ ")~lcm. ,ou can ~tan 10 
1ncorpon11e ~ into ,our rn1',ram 

Prompt response 
Voice comma nd.s and prompt\ ran be 
npcaally UJCful 1n g.ett1ngcnt1ca l peccc~of 

mformatK>n to the brain before d1\ohtcr 
strikes; so Chere\ a p,d ar1umcnt lo be 
m<kk for u>1n1 them ~nngl) . or at Jeasl. 
,r po5s1ble, c-han1mg the mfl«iion of the 
\OtCC tocon,e) urgcnc) 

Prompts hlc 'nod1'>k 1n dme A · or ·1 am 

-----· ,... ___ .. ,,.. .... ,. -
I •-• · •• , - 11-,, -•11h 1111, .,_ ,.._ 111 c • ldo --,,u,,,.. t ... t 

- -- ··· - -- -<9, ·- - ___ , 

:: ~~¥.~~~rt.:~: ....... ·~·~, ·-·.i .. .. 

" 

.,,.,_,_ .. ~.----~ 

.. .... .. --...... 
• • If --···--1 ............. _ 

If'_, __ - ......... -... -....... .._.,..., .. , ·er~----· 
....... - .-.­....... - .... _. 

lf'--··--- ... , .... _-i,....i- · 
... , ... ~-·--· __ ,..,__ ------

If'-·-«··---· -...-.--- · -· -­--- ·· --·· --· 
lf'~ l- -- •••- -ncJt-1 ... lllt .. _ ::'=.:":..":'".!'•'"le_,. 

: E: E:.:.=-- · 
fO -• • ~ - r-.llp _,.nle Mt . - - te c:""' do _ .,.._,..,.,. '--

• • - · -,,. .. _. -·-· - ........ . -· eJ• .. ......... - ............ ,- ............... . .. - ....... -
If' ln.M - - .,. -·- - 1• ... ht•I fO -·, .. 

'"--··-­--'--"·-·-

'" - •u ••••.,. co-·· - .. -- .. co,.,., 

........ 1_,_ .. _,oill _ __ .. ,_. 

1· 1- ·- · " ... ·-' - · o---
_ ............ ,. -·-- .. ---.i =-=~~-=-.:.":-:!:1 - ··-...... ,. ·-___ .... , 

- ··=·:..:..-:.::..:---···---·-·«· ... -·~, ... 
______ , -- ... -«· w - - -·-- - '- ... -

If '-"" • •• , _ .. i.--·, --

_ .. ____ .., __ 
.. ..i_ -·- .. - .... ,_ 



FLOW-CHART: A rigorous series of error traps 
Thc first set or guards arc 
actually selectors. They ask 
the qucs1ion 'Is my bit set?' I( 
11 is then the gua rd passe s, a nd 
the now dwc rts into the 
assoc1a1ed checker . If 11 fads . 
the following guard is t ried . 

GUAIIOS PRE· GUAIIOS OIIMRS 
PROC£SSOIIS 

-..,.,,.W'f. 
The chcckcr-rou11nes arc 
bound to be prcuy nasty. 
Smee each device must be 
driven dif fcrcntl). you ha,·c a 
lot orl F ... TII EN or 
CASE -type state ments v.hich 
examine each possible mistake 
in each parame t er. An 
app rop r iate accion is taken 1n 
each case • .,.,.h,ch may mean an 
a bort . EFLAG ,s set so tha t 
the er ror-ha ndler can find out 
.... hat .... cnt v,rong. 

-..aw t'C­

SN 1111•-.lunlor_.,,cn 

5c't OflatNJ..-b•"ale 
,cq111ffl1dc.,,:,n 

Of course. you don't v.ant to 
abor t 1f)OU don't ha,c 10.so 
the thmg to watch ou t for is 
the chance to use some 
se nsible va lue msu:ad of 
a bor lmg. but ca re ,s needed 1n 
deciding \I.hen to do this. 

The second set of guards arc 
.... here the queshon ' Do )OU 
ha,c a valid set or 
para meters?' is asked. Smee 
the actual drivers arc \Cry 
fragile, and nw.fl be given 
accurate data. )OU arra nge to 
abcm back 10 the d1spa1cher if 
ever this is not true . 

JUSt about to dear me· could be capable of 
cliC111ng a pro mpt r«ponse dunng a Jong 
~s.s,on v. hen messages appca n ng qu1elly 
1n the corner of the scr een no longer ha\e 
any 1mpae1. 

lltc re are already a number of sound 
prompts bu ilt in10 ma ny micros v.hich 
coul d be changed to actu al \OICC com· 
mands . 

On the Apple. the boot-up beep could 
be change d to something 1maginat1ve like 
·yo u 're on', the 11ck-ttek o f Orie ke)'S as 
you press lhem could be changed to read 
the le11ers off as you p ress them (wi1h an 
op 11on to silence them if lh ey got 100 
annoyin g ) . 

Even the Epson MXSOFff pnnlc r. 
\\h 1ch curren t ly cha ts a loud beep "he n 
)'Ou run o ut of paper, could be changed to 
say something about needing p:1per . If the 
compute r is conllCClcd to read the status of 
the printer . this could be accomplished 
quite easily . U nfortunately . most compu· 
ter/pnnte r d1~ssion is prelly much a 
one-way affair . 

If )'OU ad d mu.sic to the speech S)nthes1s 
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go1oe.PAT CH[R 

_ _.. 
1, .. ,,.,.,on.,.~""""""' 
"""'~'°"""""wl,;_.....,.. 

l.-: 1,d t •- .... • l) H ..,, 

Rt1,,,..., DISPATO lt:R 

you could ha\C ,1 sing accompaniment to 
)'Our favou n te songs. allowing for changes 
1n pitch adjustment and keys . 

'Handlers' 
E,·el')·one should find a sound lc\el 
a pprop riate to their ow n needs. but 1here 
are a (cw trick s of the trade worth 
conveying . 

When you're wri 1mg any program. 1t' sa 
good idea 10 pu l all your inputiou1put 
contro lling routines in one p lace instead of 
domng them through the code . 

For example. instead of using construc ­
t ions hke: -
CLS: INK G RE EN: PRINT "H ELLO": 
NAMES 
a nd then la ler in the program: -
INK RED: PR INT-Good bye; NA MES 
it wou ld be easier 1odcfine a subroutine or 
p rocedu re to hand le things and to send 11 a 
message telling ii ~ hat to do. 

Th is"ould provide se, ·eral benefits . For 
one thi ng any changes o r ex 1ensions need 
lo be done only onc e- you don·1 ha, ·e lo 

change lots of no1-qu1te- identic a l line s 
since the valu« th at you're .sending won't 
:1h er . 

There' s ano ther benefit . and tha1 ca n be 
sum med up 1n the .statement 'RE· 
DIRECTE D OUTPt..rr - v.,hat th is 
means is that by sending the §lime values to 
d ifferent routines youcancont rol dif ferent 
de\lCCS. 

For exa mple. 1f you ha, e a \·oicc 
synlhesis ca rd . the n by gathering all the 
needed com mands (\\ h1ch are probably 
q uite comp lex) as \\Cl! as any ncccssal') 
pre-proce ssing together, and domg the 
same thing for the screen. pnn ter and any 
other d evices. )'OU can se nd the message 10 
the screen. vo1cccard. prin ter or" hate,·er . 

11us can be accomplis hed simply b) 
sending one ext ra va lue v.h1ch will tngger 
the r equired dcvice-cont rolhng sub · 
prog r am . 

Such sub-routines are often called 
'han d lers' - now )'OU know v.,hy. 

A 'sketch code' design for a program 
which is constructed in this way is 
reproduced oppos ite. 

2J 



week in Readout we print reviews of a se lection of rhe la1es1 micro litlcs. 

'Micro Cooldliook voe. .... 1 • ._, 
ON Lancaster, pi11WhW '-, 
S-tU .751-381 _, 
"II 1s another Lancaslcr classic 
- necd\\esa) more?" . Indeed, 
the publishers needn't ha,c 
bo1hcrcd 5a)mg 11 at a ll. Lan­
cas1cr. the S1c,cn Spielberg or 
hobb)ISt micro boo ks, has 
adde d )Cl ano1hcr laid back. 
"'1tty, accurat e and educa tional 
book to his pile of tr iumphs. 

Micr(}Cookbook Vol11m~li s 
subt11lcd ·f und amenta ls' . It 
starts miles from lhe micro 
scene. introducing micros from 
che s1mple.1o1 possible le,cl. 
progrcssmg through Lancas­
ter's often shock.mg but m,an­
ably accurate aphorisms and 
mto number S)'~lcms. cod ing . 
memory devices. logic and so 
00 . 

Thc fi~t third oft he book ,sa 
scream. The book 11sclf is 
dedicated to the 6502 chip, and 
Lancaster goes on 10 a supe rb 
introducti on to m1crocompu1-
ing v.1th a con 1mucd fun -poke 
at such 1u.1o11fiable targets as 
8080s.d 1nocompu ters,old -l1nc 
publishen and C)mcs. 

If )OU real!) arc nc"' to 
m1crorom putmg . you'll miss 
man y of the funnies. But )'OU 
s1ill get wise and praccical 
informa11on m ea-.)-tO­
undcrst a nd American 

Following 1h1s Lancaster 
plunges m10 the 5(:rious side of 
n11crocompu11ng fun· 
dame ntals. It's rathe r hke a 
!cacher v.ho ,okes wi1h his class 
before landmg them \\ Ith thei r 
homework. 

It's still hght hearted but the 
'Domg 1f boxes haH· changed 
from 'Show how 10 get 1he 
0)'S1cr sk>bbering con1cntedly 
m the Pyram id of Doom' to 
"show how )'OU can build a 
hold-frnlow latch out of an 
m,cr ter and four NANO 
gates'. 

The Mu:ro Cookbook is an 
ide al m1rodue1ion for th<Ke 

prepared 10 get che1r hands From the beginn ing. the au· 
dirty. and v.ho "''ant to gc1 1he chors cake pains 10 go 1hrough 
most from microcompu1ers vanous programming corn· 

But 1Cs a shame parts of 11 mand s and re·mforce the read· 
relate coo closely 10 the Amer- er ' s kno"' ledge of ttlosc rom· 
icansccnc. a ndl a ncas1cr m1ght mands w11h endless tes1mg cx-
bc a bit off lhe mark m that erciscs . 
future gcnera llon s of micro The s1ructur e is logical and 
users are gomg to "'ant and get ""ell-prcscn1ed. bu t as I said 
those rcv.ards "''1lhout c,er carhcr. 11 m1gtu be a b11 too 
ha ... mg heard of a 6502. plodding for the 1mpat1cnt 

In the mcanllmc, he 1s un· programmer. 
do ubted!)' nght 1n pro,id1ng a In all, hov.c,cr, 11 \\Ould be a 
gul le,el, botcom upv.ards m- welcome add1t1on to most be· 
1rodue11on 10 micros . ginning programmers' hbrar-

lt may take the M, c,.o Cool.- 1eson lhc Apple. RK 
book a long 11mc to discuss 
some of the real apphcat 1ons 
people arc act ually using mic· 
ros for today, but Lancaster 
fr«ly admils tha1 Volume I 
ends in mid air. Volume 2 "''II 
beworthwa1t1ngfor MP 

'WuttoNa<llo --A­Bi---An-', odiledl,yCWodyaMIAY -.. -... -........... _,, .. £9.50 
(--klOl ... n ) 
1l11s is an adm irable aucmpt to 
unr a,cl the com plex1t1cs of 
book bu)mgfo r lhc micro user. 
lt' SJU.1ot as 11s name impli es-a 
list of man) - the authors S3) 

more than 400- of t he books 
a\'a1lable 

II separates books mto four 
mam cate gories - back· 
ground, languages. specific 
micr~ and hard\\arc and soft­
v.-are- and goeson tohst 1hem 
by publisher. author and 11tlc 
\\llh occas ion al com ments on 
"'ho would find them useful. 

It is a good gu,de to "'hat"s 
ava ilable - 26 111les begmmng 
·Basic .. .'fo rin s1ance - bu1 in 
manycascsgoe.1o little furthe r in 
helping you son through them. 

At £9.50 ifs rcasonablyOOSI· 
I) but 11 puts lhc mK"rO boo k 
mark et mto pcrsp«tl\e with 
the mten 11on. as Its cd1IOI") say 
m the mtroduc1i on. 10 g1,e 
micro users an idea of \\hal's 
a\'a1lable. on \\hat. 

Buie for, .. APPLE II,' l,y Lany 
lotlGoldstlfflW­
Coldstoio, pu-1,y 
~ llltematioul It 
tll.951-250 ..... 1 
Larry and Martin Goldstein 
real!) play the numbers in their 
new boo k on programmmg the 
Apple II 

Ah hough Bastefonhe Apple 
11 1s a good guide to prog_ram­
mmg. it has a ma1hcmat1cal 
bent v.hich might IC))(' some 
polen 11a\ compu1cr ent husiasts 
right from the s1ar1. 

Mosl of 1hc programmmg 
exam ples arc of the type ' If 
John has two oranges a nd 
Jimmy g1"" him anolher three. 
how would )'OU write a program 
to prrd1C1 1he outcome of 1heir 
uansac11on. u~ng John and 
Jimmy as ,anable names?' 

It' s cenamly a valid way 10 
teach programm1ng - 1t'sbecn 
successful m malhs classes for 
man) )earS - bu1 1f )'OU sh) 
away from com put1ng's mathc· 
mat1cal roo1s and JUSt \rranl 10 
know how to apply the .,,,onder· 
ful mathema11cal basic,; of a 
computer. )ou'd be 1cmptedto 
sk,p ahead se,cral chapte,s m 
1h1sbook . 

'Fun· b11s of programm ing. 
hkcgraph1a;and)J,ll)und. arc not 
dealt with until halfv.aythrough 
the book. by v. h1ch 11mc !he 
fa1r-"'cath cr programme r may 
ha1,·c gl\en up on 11 and mo,cd 
onto some 01her book v. hich 
tells ,n the first chapte r ho"' to 
make )Our ov.n space '""ade r 
mo.,c across 1hc screen. 

Like any good program ming 
book. !here arc thmgs to do in 
this one, but m 1hc beg,nnmg 
1hose tasks tend lo"'·ard the 
bonng and in 1hc end 1oward 
the complex. 

In 11s fa,our. 11 can be said 
1hat an)one "''Ith an abiding 
dcs,retog1,cthcmsehnagood 
ground ing ,n compulmg on lhe 
Apple \li1II find BastC" for th~ 
Appl~ II an cxt rmel) useful 

""" 

'CoMpwter l..Mparps aiid dteil' 
U..,'1,yCany­
............. - .. ts .95 
1-11,108) 
No-one can sa) 1h1s bool a hen· 
ates the nc\\comcn. With 1hc 
opening hnc 'A compute r lan­
guage 1s a language for corn· 
municauon v.1th a computer' 1t 
qu11e clearly 1akcs a stand 
among the not-100-ad,·anccd 
uscn. 

Bui 11s prenus 1s "'orthy. 
taking )OU through Basic and 
ou t 1he othe r side 10 Prolog. 
G1no-F. Coma I and Lisp. 

There's d1scuss1on of Ian· 
guagc de,elopmcnl before a 
companson of Basic w11h the 
other languages and c«plana· 
uon of how 1hey can be used 
.,.,,,th da ta-bast11. 3-D grap hics. 

sm~~:; ~~~:11:~:~~::~s 
add clant) to 1he ins1ructions 
and techniques arc cxplamcd 
and rc\lC\\Cd . 

The author makes no pre· 
tcnce that he's OUI 10 break 1he 
Ba.s1cbamer. Andhedocsso,n 
a light and easy wa) that "''II 
g1.,·e e .. en new users- perhaps 
especially the ne.,.,comcrs - a 
broad under s1andmg of \\ ha1 
they can do w11h their m1cro­
rompu1crs. 

If )'Ou "'a nt 10 go bc)<>nd 
Das1c. th1s m1gh1 be 1he place to 
start. CM 

p('"' APlf:11.IWIJ 



___ Here comes the __ _ 
--HERMIT 21 __ 

HERMES INTELLIGENT IYPEWRITER 
INTERFACES FOR THE HERMES TOPTRONIC 21 TYPEWRITER 

HERMIT KSR ~ HERMIT MSR 
• Plug on unit . f30 seconds or ~ • All KSR features and 

less to fit or removeJ ======= = "">= • 4000 Char. Wo rking 
• 2000 Char. Memory 

Print Buffer • Simple to use 
• RS232C TEXT-EDITOR 

Specification 
fTX & RXJ 

• Five mode s o f 

• Three modes of 
operation . 

fNormal /telex/letter/ 
operation set up/KsrJ 
fnormal/ • Battery -

set up/KsrJ 'liiiiiiiiiiiiill backup & 
• 'WHITE-SPACE- Power -Fail-Safe. 

SKIP' to increase print throughput f Protects memory contentsJ 
up to 45 cps • Allows HERMIT series products to 

• Printer Pause/Resume Key be interconnected 
• True KSR (Keyboard/send /receiveJ • Special FORM-FILLING facility using 

mode multiple 'stop-codes ' 
• Keyboard 'SET-UP' mode to change • Allocate up to I 00 special phrases . 

operating parameters (non-volatileJ fparas or whole lettersJ 
• Xon/Xotf , DSRIDTR, ETX/ACK • Standard 21 features retained at all 

handshaking protocols times 

--HERMIT 21ADD·ONS--
• HERMIT-TI: tape cassette interface • HERMIT-PR: telex paper tape 

unit punch reader unit 
• HERMIT-CD: cassette deck • HERMIT-Al: APPLE II RS232C 
• HERMIT-TF: tractor teed unit converter card 
• HERMIT-PO: telex paper tape • HERMIT-El: PET microcomputer 

punch unit IEEE to RS232C convertor unit 
ALL PRODUCTS AVAILABLE FROM:- DUPLEX COMMUNICATIONS LTD on 0455 209131 
OR DUPLEX COMMUNICAT IONS (SOUTHI LTD on 0277 841011 

tnil,: 1

-~

1 

MkU•nd l/ Nonh -2 Lttrt Ulnt , Dunton Bas~ . Nr lutt t rwonh , l t!Ct sttrShttt l£ 17 SJP Tt l 0455 209 131 
South -52 High Strttt , Stoa , ESSl".lf CM4 98W Tel 0277 &4101 1 
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Advice from Brian De.ier 10 sharpen u 

S lce1mg I colour monitor 1smorc 11lc 
hoos.ing a pair or speakers for )'Our 

h1·fi system than choosmg a memory 
utcnSIOCI for )OUt compu1ier Stt1ng 1t 1n 
Khon 1s the onl) rul tnc 

But thtrc are few s1anduds 10 measure 
mom1ors against. Manufacturcncan c,cn 

boast of their 'super hi gh rcM>luhon 
models' - Vlhteh on uamma11on 1urn out 
to perform -'O~ than the medium 
rcsoluh on models orfcrcd by ochcr manu · 
faciurcrs 

In prcpanng this autdc to ttihRI rok>ur 
monitors, I ha,c 1akcn each monitor 1n 

turn, 1nd suggested Vl'ays 1n "'h1ch 11s 
O\c ra lldfcctonthc finished ptcturccan be 
evaluated 

lbrre 1s no Mnglc standa rd of rok>ur 
output from m.cros (s« chart I for 
dcuuh). U )OUr compu ter output is the 
European TV standard PAL. the quality of 
1hc final picture "''II be restricted in terms 
of 115 rok>ur satur1tt0n and sharpnc:" of 
dchMIIIOn bctv.ccn In) l'llliO ooloun; 

You -.--,11 find th.at you ~g,n 10 wffcr 

from C)C·SC~IR 

But 1f ,-our computer has RGB red. 
green and blue output. 111s the monitor 
1nd not )'OUr computer ou tpu1 .,..h,ch .... 111 
hm1t the quah1yof the final ptc1urc 

M .. ·11h h1·fi. )OU n«d 10 match Che 

1npu1 characters of )OUr morulor 10 the 
output charac1crs of your computer 

The most common compromise ,s • hen 
you use a lmcar 1npu1 monito r on a TTL 
(Tran s1s1or·Trans1s1o r Logte) output rom· 
putcr Thc result ant cok>un ,.,II not be as 
\1bnnt or as stable. §0 )OU mu~ cnMJrc 
that the monitor dorJ not ha"c • lu,car 
input 

Read the 1cchnical spcaf,cattOn\. or ask 
1hc dealer 1f it' s capable of showma more 
1han seve n colours If 11 is. don·1 buy 11 

If clcctronJC monitor manufacturers' 
acl\ierc,sing 1s to be btlte\ed. the Nnd­

Wldch n the only stumbling block . Bue the 
slandards used by ,arlOUs manufKturcn 
for measunng band-width a rt AOI consis-
1cn1, and must not form part of )Our 
cvalua1,on. 

For a &i\t n quality of display tuhc , the 
pcrformanocofthcckaromcscan bc~t be 
nsured by l)l)lnJ three """~ of 'm's 1n 
•h,tc text acrOSJ Che Krttn. at the lop. 
middle and bouom If possible. )OU ~hould 
do th,s m both 40- and SO-column 1ci.:t 
Stand back and look at tht O\'t r all result 
llunp you should check at 1h1s stage 
,ndud< 
• Att the hnn s1r1111h1 and horizontal" 
• Arc the cha rad en as dcu m therorncn 
0(1hcKJccn as they arc mthcccntrc " You 

,......~ ....... 
c...--.. .. 

may find tha1 thc text m the corners $p11ts 
into 1hc 1hrcc pnmary colours. and 1h1s 
$hov."S lhat 1hc tube guns arc not proptrl) 
aligned Tht:K att facaOI) prc«t. and arc 
noc adJu,111blc ~ )OU or )OUr dcaikr 
• Arc •II thecharac1ersorcqual s.iu. and 
do 1hcy fill lhc KTccn" 1( the) arc not 
exactly ccn1ral. )our dealer ~hould adJusc 
1h1sror)Ou 
• Lool. cucfully at 1hc edges of KMnC or 
the kncrs in the m1ddk o( the liCrttn Do 
they lool. sharp or arc the) blcnchn& into 
the bad.ground" lr 1hc laner is tntt. )OU 

will suffer from C)C s1ra1n 1f )OU use the 
monitor for an extended penod . 

D15J>la y tu bes a re described In a II sorts or 
,.~)'Jo . from true 80 oolumn 1hrough 
0 62mm phos.phot'-doc ptch (pdp). 10 452 
pixels Allof1hcscdncnbc1hes.amcth1ng 

Does your 
monitor 
pass the 
screen 
test? 
Thcfrontsurfaccofcolour1ubcsnmadc 

upo( hnlc tna<h. cons1S11n1of one red. one 
blue and one green ~phor dot . The 
distance from one rriad 10 the neir1 
honzon1ally on the screen ,s called 1hc 
phosphor doc pirch o( pixel \pacmg. 

An) ch.uactcr )OU ...,,sh to put on 1hc 
screen requires a m1n1mum o( SC\en pixel 
dots ., II IS 10 be ponn)ed clcatl) So (or 

80-columntcxt )OU'<IIOuld require 7 x 80 • 
S60p1xclsacrossthcscrccn. As)ou require 
some marg.ins. a more accurate figure 
would be~ pxcls. I lalf o( this would be 
required ror 4().(nlumn 1n1 

To co,wert pnl dot !ip,Xlnp from the 
manufxturcr'sdatashcctto1henumbero( 
J)IJtcls across the screen. )OU ha\c to knO'<II 

•-----m _ _..._ ·-----., ....... ..,.._ ____ _ •------·--·-n-u .. _...._ •--•---m-... 
" 

in colour uni ls. 
the s,zc o( the lube . Tube sucs arc not 
measured honzontall). but diagonally 
And sacsarc measured 1n inches, Y11th pdp 
1n mm To determine the number or 
charxtcrs on a parcic:ubr tube. use the 
foU0•1ng formula 

Scrccnl!zc 1n inches x 2 .61 
Phosphor dot p ,cch m mm 

11\C result for mosl slandard resolution 
tubes (0.62mm pdp ) 1s SO characters for 
121n tubes . and 59 characters (or 141n 
tubes '1llCw figura ttbtc 10 • ors1-cuc 
chanacrs. ""hteh arc •m's and • ..., 's So a 
good 141n, 0 62mm pdp (452 pixe ls) 
momior should \upport SO.COiumn 1cx1. 
Ylhcrc only occasional SO-column use is 
required. 

On the 12,n \crs,on. the number of 
pu:cb IS reduced to 380. So )OU ,.,,II find 
that this is not suitable for 11)...ootumn tnt 
To ach1C\C true 80-oolumn performance. 
the lube must ha\ ·c a minimum of 608 
pixds. 

Cok>ur mon11or1 , ary considcrabl) in 

the amount o( p<>"Acr they consume •hen 
the KTttn 11 chanJCd from prcdonun..antl) 
..., h1tc 10 prcdomin-.n1ly black . Mo.ii cok>ur 
monitors do not ha, c adequate IJO""Cr 
supplies 10 suppor1 1h1s chan ging demand 
...,,thout a drop 1n output \ 'Oltagc •nd 
conscqucn1shnnl1n11n 1hc screen sue 

Thc cffccc Ii best seen by setting up a 
scrccn ,.11h • ,crhcal rc(crcnoc lint 1n 11,c 

kf1-ha.nd mar11n, and then allcrna11ng lhe 
rest of the screen bct,.ccn .... h,tc and black 
Look very closely at the refe rence hnc . As 
tl,c c:ok>ur changes. the hnc ,..,II mo,c 
m-.ards and 001-.ards If the mo\cmcnt 
cxettds Imm, you can be C'C'flam 1h111 the 
po-er supply IS degrading )OOf pteturc 
qua.Illy. 

You may feel that. in pamcularappl1ca · 
lions . )'OU will not be cxcrCl'-lnJ )'Our 
monitor 1n this "'a)', but the ICS1 h11hhghts 
1he J>O""'Cr supply's con1nbution 10 the 
s.harpncs.1 of the pK'lurc 

Once ,·oo"rc Yllsficd 1h111 the morutor 
performs ,.,ell. RUN $Orne soft•arc you 
are fam1har w11h You an 1hcn compare 
your results with those from prc"1ous 
equipment . The software should ci.:cra5oe 
thcfullcolouropclOl'l son,·ou roomputcru 
,.,·ell as test the highest rcsoluo on graphlQ 

Another LlStfUI IHI IS to list one o( your 
programs so that you can StC •hctl,cr the 
1cx1 1s rcadabk:. If )'ou'rc bu)'m g the 
momlor for cdu ca11onal use. remember 
the ~fcty standards under BEAB rc1ula· 
uons It ,s 1mport11n1 that the coiour 
monitor conform s to these rtquircments. 
parcicularl) as 11 has m.cr 22.fXX> \Ohs 
inside . 

~ ...... .....­-.-.­
..UI -,c,­
..U ... l'C 
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Sinclair ZX.Spectr 
16K or 48K RAM ... 
full-size moving­
key keyboard ... 
colour and sound ... 
high-resolution 
graphics ... 
From only 
£125! 

Arst , there was the world-beat ing 
Sinclair zxeo. The first personal computer 
for under£ 100 . 

Then. the ZX.81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexib41ity. Together, 
they've sotd over 500.000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal k>w-cost introd uct ion to computing . 

Now there's the ZX Spectrum! With 
upto48K ofRA M. A full·siZemov ing·key 
keyboard. V,vid colour and sound. High· 
resolution graph.CS. And a low price that' s 
unrivalled . 

Professional power ­
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 161< BASIC ROM dramaUcally 
Increases your computing power . 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high·resolution graphics. 

You have the facility to supPort 
separate dat a files. 

You have a choice of storage capa· 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to48K ofRAM)orama ssive48KofRAM . 

Yet the price of the Spectrum 16K 
is an amazing £ 125! Even the popular 
48Kversion costs only £175! 

You may deckie to begin with the 
16K version. If so, you can still return it later 
for an upgrade. The cost? Around £60. 

Ready to use today , 
easy to expand tomorrow 

Your zx Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorde rs 
and TVs (colour or black and white) . 

Employing Sinclair BASIC (now used 
in over 500,CXX)computers wortdwtde) 
the ZX Spectrum comes complete with 
two manuals which toget her represent a 
detailed course In BASIC programming. 
Vilhether you're a beginner or a competen t 
programmer , you' ll find them both of im· 
mense help. Depending on your computer 
experience , you'll quickly be moving 
into the colou rful wortd of 'ZX. Spectrum 
professlonaHevel com puting. 

There's no need to stop there . The 
ZX Printer-available now- is fully 
compatible with the ZX Spectrum . And 
later this year there will be Microdrives for 
massive amounts of extra on·line storage, 
plus an RS232 lne twork interface board. 

Key features of the 
Sinclair ZX SpectNm 
• Full colour-8 colours each for 

foreground, background and border, 
plus flashing and bnghtness·mtens1ty 
cont rol 

• Sound-BEEP command with vanable 
pitch and durat,on 

• MasslVe RAM-16K or 48K. 

• Full-size movmg·key keyboard- an 
keys at normal typewnter pitch , with 
repeat tac,hty on each key 

• H1gh·resolut1on- 256 dots 
honzontally x 192 vertically, each 
1nd1v1dually addressa~e for true high· 
resolut,on graphics 

• ASCII character set-wi t h upper- and 
lower-case characters 

• Teletext ·compat1ble-user software 
can generate 40 characters per line 
or other settmgs 

e High speed LOAD &SAVE-16Km 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
dataflles 

• Sinclair16Kextended BASIC­
mcorporatmg umque ·one-touch' 
keyword entry, syntax check. and 
repartcodes 



.lffl 

'.X Spectrum software on 
:assettes-available now 

The Spectrum software hbrary is 
rowing every day Subjects include 
ames, education, and busmesS/ 
ousehold management. Fligh\ 
imulat ion ... Chess .. Planetoids .. . 
l1story ... lnvenHons ... VU-CALC ... VU·30 
.Club Record Controller ... there is 
omethmg for everyone.And they all 
lake full use of the Spectrum·s colour. 
ound, and graphics capabilities . You'll 
~eive a detailed catalogue with your 
pectrum . 

:X Expansion Module 
This module incorporates the three 

1nctions of M1crodrive controller , local 
rea network, and RS232 mterlace . 
:onnect it to your Spectrum and you can 
ontrol up to eight Microdnve s, 
ommunicate with other computers, and 
rive a wide range of printers . 

The potential is enormous. and the 
K>dule will be available in the earty part 
f 1983 for around £30 . 

ainc:lair 
inclair R ... arch Ltd, Stanhope Roed , 
.. -y . Sum,y GU15 3PS. 
ol: Camberley (027 6) 1585311. 

The ZX Printer­
avallable now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII characte r set-including lower-case 
characters and high·resolution graphtCS. 

A special feature ls COPY whk:h 
prints out exactly what is on the whole TV 
screen without the need for further 
ins tructions. Printing speed is 50 cha rac· 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4ln wide) is supplied, along with 
full instructions. Further suppties of paper 
are available in packs of f1Ve rolls. 

BY PHONE-Access.Barclaycard or 
Trustcard holderscancall01·2000200for 
personal attention 24 hours a day, every 
day. BY FREEPOST-use the no·stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 

The ZX Mlcrodrive­
comlng soon 

The new Microdrtves, designed 
especially for the ZX Spect rum, are set to 
change the face of personal computing 
by providing mass on-line storage . 

Each Microdrive can hold up to 100K 
bytes using a single inter changea~e 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access time of 
3.5 seconds.And you'll be able to connect 
up to 8 Microdrives to your Spectrum via 
the ZX Expansion Module. 

A remarkable breakthrough at a 
remarkable price. The Microdrives will be 
available in theearty part of1983 for 
around£50 . 

Access or Trustcard. 
EITHER WAY- please anow up to 28 

days for delivery. And there 's a 14~ay 
money·back option, of course. We want 
you to be satisfied beyond doubt- and we 
have no doubt t hat you wm be . 

IT~~~.::~~~;~~~~~~~~--~~ 
Oty ttem Code Hem Price Total 

£ £ 
SinciaN' ZX Spectrum -16K RAM versk>n 100 125 .00 
Sinclair ZX Spectrum-48K RAM version 101 175 .00 
Sinciair ZX Printer 27 59 .95 
Printer paeer (pack of 5 rolls) 16 11.95 
Postage and packing : orders under £100 28 2.95 

orders over£ 100 29 4 .95 

Please Itek if you require a VAT receipt O 
Total£ _ _ _ 

•1 enck>se a cheque/pos tal order payable to Sinclair Research Ltd for£ __ _ 
•Please charge to my Access/BarclaycardlTNstcard account no. 

:~:ie~e~~e lcomplete I I I I I I I I I I I I I I I I I 

Si nature 
PLEASE PRINT 
1Name:Mr/MrsJMis.s 

jAddress I I I 
II I II I I 
I I I I I I I 

I I 
I PCN tCM I 

I FREEPOST- no•tampneecMCS. Pnc••• pptytoU Konty. Ex.portprk: Hon• ~ lcaUon:J 

L- ------- - --- - --- ---



Behind 
the wheel 
NAiil Grand Prr, SYSTUI Dfa.,on 
32 (+ I Of 2)0).!,IK l !i)P'M:E i:7 ~ 
flUII.JIM:I Salam:indr r Soft..,.ue 
02n.n 19J:! fOIIIIITCa,~ ttc 
......... Ua~ OTIICIWDISIDNS 
Tandv.!ohortl\ ounm \ fa 1l01dcr. 
~t rum Jtops. and ochcr <k.akn 

The quaht)' or dm ing skill 
games in arcades 1s 00" so 
real is1ic )OU almost expect to 
see t he mach ines lurch into gear 
and set off dov.n the street. and 
while home micros can't com· 
pete at that k\el )C t , ifs 
1nev1table thatrom pam,ons..,.,l1 
be made . 

Grand Pnx 1sa longv,ay from 
be ing an arcade·St)le game. 
v,,here t he road comes hur1hng 
up al )'OU, but offers )'OU a vie.,.. 
of the race and 1s more hke a 
computerised \·emon of 
Scalex lrik . 

Objectives 
The game is for one or two 
pla)·ers. and )OU use your 
JOyshck cont rol to mO\C )'Our 
dot of a car round a bird's C)C 

view of one of the v.orld's 
G rand Pnx circuits. Your fire· 
buuon !,Cr\CS as accelerator. 
and 1f !here's no opponent 
han d)' )'OU can race ag:unst 1hc 
clock. which 1~ a constanl real· 
time d isplay at the top of 1he 

a full) detmlcd 1n~truct1on 
~heet. Not !hat )OU reall)' need 
11. as the game·~ about a~ hard 10 
operate as a hght ~v.1tch . 

In play 
After an introductory bur~, of 
music and a cheq uered nag. 
you ·u be asl.ed to cho,o,,.c a 
d ifficult) lc\Cl(0-9).numbc r of 
laps (1·9). number or pla)ers. 
and 1he track )OU v.an1 w race 
on . 

The rearee 1gh1of1hesc . from 
s1mplecucu1tsl1ke lnd1ana pol1s 
and t\.fonza . to mck 1er one'­
such as Monaco. An arrow at 
thestaning hnee\enstlows )OU 
v.h1chway1ogo. 

The difficu lty le\e\ controls a 
numberoffacton. The harde r 11 
is then the longer 1t takes )Ou r 
car 10 react to the JO)-shck . so 
thin k ing ahead 1s essenual. and 
thcre',;aJwhke l) cobe rhoreo1I 
on the t rack (b lue pa tches). 
v.-h1ch ma) cause you 10 lose 
control comple tely for a v.h1le . 

And 1f you cra~h the car. 
which 1s C('rlamly more hkcly 
than cr a~hing the progra m . 
then )OU siand a better chance 
of bouncing bac k on easier 
le\·els. 

I laving sucttssfu lly corn· 
pleted the race )·OU earn points 
a«<>rding to 11me taken. d iffi­
culty and 1rack used. with a 
bon us for wlnmng( tacocal hint : 
1h1s 1s easie r with one pla)er. 
But only JUSt) and v.-1th penal· 
lies deducted for crashing. 

An amusi ng high-score table 
starts you off at chc bonom and 
moves yoo up 1111 yo u find )UUr 
place in 1hc rankings . 

First impressions Verdict 
Salamander software is well Th ere's nothi ng too m uch 
prese nted. 1n a stur dy plasc1c wrong wi1h this ga me. but then 
box.andGrand Prixcomeswi th the r e·s not a lot to get e xcited 

JO 

about c11hcr. I did find the can 
~low to react 10 1he JO)'lld., 
C\CR v.hcn that wa sn·1 mc.-:mt to 
be the case. ;md 11°) al~ tnck) 
to keep 1he firc-bunon per· 
manenrly p re~·d for :u:celera· 
11on v.h 1lc m0\1ng the ,ucl. at 

SINCLAIR SPECTRUM 

Punter's 
progress 

.. Dcrb) D;aiySYSTOl~ K 
Su\Cla1r Sprnrum PIIC( £5 9~ 
Pla.lSND Computcr Rcntab 
01-2-1790(M,-T ch~I IC 
I..ANQIMQ[Ba\k: onlDWIISIDNS 
not,c OUTtffl h1~h , 1ru1 dc:akf\ 

'fl un k of the bes t computer 
ga mes )Ou l.nov. . What rca· 
tures do they share? Good 
graphics. o f course. Colou r. 
sound. speed. naturally. But 
sur ely an c~n11al feature ,s a 
constant. demand ing interface 
with the machine . 

A nd watc hing a hor-.c ra ce 

Just can' t cou nt as 1hat. 

Objectives 
Excellent music introduces you 
tothcracecoursc. Youarethen 
pr esen ted w11h a port r ait of a 
bookie called ·Honest Owe 
Spect rum ' - tho ugh he looks 
too happy 10 be ,~ally happy ­
and you arc o f course invited 
to bc 1 on a field o ( amusingly 
name d nags. 

Up to five pun1erscan lose at 
ontt. and the re is an ingen ious 
chotce of d ifferent be tt ing S)'S· 
te msava 1lable . Your d1thenngs 
arc accompa med by the shar ky 
smile of Hones t Ch\e and a 
pretty good represen tation of 
th e horses trott ing rou nd 1he 
enclosure. 

thes.ame11me. A not-..o-Grand 
Pn, Mtke Comard 
RATING 
L..utin11pt11NI-~~ ""'1-- ~~~ 
UM orfMKlliM- ~~ 
Offr ......... _ ~fi, 

In play 
Once you'\e bet. )OUT aCI I\C 

part1apa11on 1so,er. an d more 
good music accompanies a v1ev. 
of the field po1-.ed to go . The 
sta rte r d rop!, his nag. and 
the) 're off. The d1spla) or the 
race ha~ to be good since 1he 
pla)er oow has no1hmg to do 
but v.atch 11. In Derby Day it's 
adeq uate. 

The horse~ gallop in a Jer ky 
slov. mot ion acreh~ 1he ~ ree n . 
the dcad-~tra 1ght t rack semi h ng 
left around1hem. The re 1ssomc 
atte mpt to co n\ey th e thunder 
of hoof·beats. and 1hc race 1s 
wa1ched by amusing groups of 
specta1on. 

Problem~ an~. hov,e\Cr. 
v,.hen the horses reac h 1hc ho me 
stra1gh1. The ca~scn c insert 
cla ims that 1h1,part of the race 1s 
d ispla)ed m slow motion . Whal 

th is means 1s 1ha1 the sce nery 
stop$ moving. The horses 
actually go sligh t ly faster. 

The winning horse is named 
an d there are occas1onal pho 10-
gra phs fo r p laces . 

Verdict 
Thi s isn ·1 an onginal idea. and 
not one tha t see m,; pamcular ly 
wcll·s u ited for a co mpu ter 
game. The mus1c 1sgoodbut the 
on ly co mmeda1t0n I can th ink 
of is. it v.ill please people who 
hke th is sort of 1h1ng. 

'KlliMIJOM 
RATINGS ...... --~~ ,.,,. __ _ 
U..of--- ~~~~ 
o...r.1 ...... - ~ fi,~ 

PC' Af>M.IU!.19K.\ 



ZX81-16K/DRAGON 32/BBC A+B 

SPECTRUM 16/48 

ADVENTURE 200 (16k) 
OVE R 200 PLACES to cxpk>rc. Written in machine code 
and using advanced data comp ression techniques it 
5gucezes a true fixcd·map adventure into just 16K - all held 
in ram - no extra cassc:tlc reads or books or text. Unlike a 
randomly gene rated maze type game this is a real test of 
your tact ical skill. It starts easy but the fur1her you prog ress 
the more dangerous and difficu lt the problems become as 
you use objects around you to overcome obstacles and 
evade ene mies! More like a thriller than a n arcade gamc­
and you are the hero! fl exib le c:ommand format allows 
abbrcviattOns and multiple wo rd lines. 
Othe r games from Foilkadc include:-
A WA RI -Ancic nt Af rican game of logic 
FANTAmC VOYAGE - (ZX8 1 16K only) Rea l-time 
simulation of micro-sub in human body. Real vakular map 
a nd fast m/codc gra phics . 
TI IE FOILKADE CHALLENGE: Buy both Adventure 
and Awari and enter our prlZC: competition. SAE for 
details . 

All pmH [5 .951oc. 21orlll.9531of [13.95 

£1000 IN PRIZES 

FOILKADE LTD 
' PCNJ ', 66 LITTLEOEAN , YATE , BRISTOL BS17 4UO 

'l'OUIITAS,t IOOW'ICI_....,_._... 
t.-,holdifl91taekf.lO,V-.,-~ . 
uf.ty...cl~oOUtfy 

'l'OUIIINST111JM(NTS ~-­
......... ...ctfte.il ... 1'11,bl,sM....i1r-. 

"--e,cl~tMflt"""'*·~· ---
OloON..,(ASY~IOt,eo.,,wkh­
....... 'lllhl __ .,.,,wlf'f"°"UO.. 

~--11IICICY--­~-1111.~-..-. 
,._._ ...... lit.lOl'l,~lr-"'t. 

ThlUl.TIMATIOW.U:HGE ­
~IH'lkftOWOltw<:ftfl.tllClio 
1-.re.'Dwol-.~, ....... 

PCN APR1$.19&J 

jRMEl : 
ATARI 400 & 800 I 

400 (16K/exc 8aslc) t:14150 800 (481< + Basic) £375 
400 (16K) + Buie + Reco«kN" + Joysbek + 5 Blank 
Casaett" + OemoCasset1• t23t 
400(481<) + Al Above hems £324 
800(481<) + AIAbt:Nehems S::425 
800(48K) + BaslC+ OlskOrtYe + Joysbck + 3Blank0isks + 
Oemol>sk .... 

DRAGCt.J32 ., .. 
5-,umfrom 
Oricl(48K) .,., 
ZX81 
EpoonHX·20 

Vic20 
CBM$4 
Sha,pMZBOA 
Sha,pMZ808 

S::125 
S::189 

£81.95 
S::41.95 

C462.00 

[129 
t:139 .... .... 

Coml"flOOff - SordMS- £189 

24 GLOUCESTER ROAD 
BRIGHTON 698424 

J1 
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lffA1VlffSl,,CJUOl 
•, Dt\llSl01f$ • f A CU"• l>illOIIIOUO .... IUUOAflOfrll • 

•ljl!A"'S'l•MARMIT • UA'III SlllCTIO ,W • 
• SAYli GAMli F.t.ClllT't ••• ANOIIIIIJCHltitOltll • • • 

w,wun,r ,.111.USATA_,,.lt _ 

• :=::!££~~=::~~ 
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comPLJTRSDLVE 
,u'\ilillAl • Al<~Of ST MAii" '>>< ll 

'>Uf.18110'1. '>t !UH~ 1-. ~, 

WI a,telllill I• Mkro-Ctmpu tert lof i.om, Ind IHtsin,u 

In stock now : 
BBCMOOELB 
ORAGON32 
NEWBRAINModelA 
NEWBRAINModelAO 
OAIC· 1 (48K) 
ZXSPECTRUM(16K) 
ZXSPECTRUM(48K) 
ATAAl400 
ATARI SOO 

£399.00 
£199.95 
£239.00 
£267.00 
£169.95 
£125.00 
£175.00 
£159.99 
£399.00 

w8tt~°o°N~'i?l~s~:1~.~~~1~%~'.'t~b0
~~ 

ZX81/SPECTAUM. 
We also have a large and vaned selection of books. 

Micron 
FOR MICROCOMPUTERS 

Serving Sheffield and North Derbysh ire, we 

~t~d'.avr~~Pa3:cl<sfL~X . 
0kX~tfl~6~R. 

SILVERSO FT, ARTIC , NEW GENERAT ION, 
WORKFORCE , dk"tronics, MELBOURNE 
HOUSE , PSION, DRAGON DATA and many 

more. 

ALSO BOOKS, KEYBOARDS, GRAPHIC 
ROMs, LIGHT PENS, RAM PACKS , PRINTERS 
and other hardware for ZX8 1, Spectrum, VIC and 

Dragon . 

~~,'.as~~C~R~:~~:iK ~h~X~~~ 11~1
odFlit 

48K, VIC20 , CBM 64 . ALL AT COMPET ITIVE 
PRICES . 

Why not pay us a visit or telephone for our prompt 
ma# order service 

MICRON AUDIO LTD 
172 BASLOW ROAO, TOTLEY 

SHEFFIELD, SOUTH YORKS S17 4DR 
Telephone (0742) 360295 
CLOSED AL~ DAY MONDA Y 

1. IIIIUT IIIITAIII UMlltD . 

r.:J:11::: s=v:r..t. 
balancethtBUOGETandtrytost,y 
POP\JlAR 
ACOAHUIUl.,...,..~ 
DC c:c:,wuTNG A~9111M ~ 
~~Tf . A.,._b - -£5.95 on cauette 
* • A MUST FOR EUCTION YEAR • • 

Z. IIIIERIT AIICE 
~~r:;.~=~~;~, 
and w iucc:tsstul UklcMr thl 
PARADISE COLA C.o. in part 2. 
1"£.l'IIOfW. CXlM'Vf"E~ WOALD· 'w.11 
.,_..., n900dWMb-..{' 

£5.95onca uette 

BBCONl't' : 
ce.,s on cauette 

A...ii.tilelnim)Q#loc:lll~lt'()J)ordir.c:lltom 

SIMON W HESSEL SOFTWARE , Dept. P 
15 Lytham Court. Cerdwel l Crncent, 

SunnlnghMI, Berbhh' e. T~ : AKot 25179 

24 Hour dffp,atch 1 Y.., gu.rentee 

BBC32K SPECTRUM 48K 

PC'1' AP ll l.5.198.1 



fl.ii,m1w1ii:flll 
APPLE :1~.~~~11~":t1~=~ 

Dead men rcpon.arcponfromthepohce 
lab. • hteh has 1naJy5ed the 
HC1im's teacup . and the 

tell tales ;:;:.i; come,'". tough 

The only thing m1ss1n1 1s a 
map of the house, "' hich "'ould 

be \.Cry useful indeed - the 
Zorl U~rs Group ""di stll )'OU 

One 1( )OU WI~ 

- Dradbnc._._ 
Ad¥nl9ff pmc ..... Apple II 
Nle ill9'\ ...... IOft,ccM11 

.... 0- &....- m. ... -ooc 

......... IBM ...... Pr:tc 
• ,_ 0?06 221011 . ...i onkr , 
IBM Md Appk dc.•kn 

If you 'vc ever kad a )Cn to be 
Shcrlod ll otmcs or lkm,lc 
Pouot, lhtS tS the adu:nturc for 

you . Dcadhnc 1s an adventure 

pmc in the dawc mould -
1cx1 only, oo srapbK' d1strac· 
t1ons - but w11h a difference. 
Rather than c11plonn1 a col­

ossal cau~ or haunted manseon. 
you c11:pk>rc the means and 
mouv11t0ns of II cast o( suspi· 

aouscharxtc~. and )OU get to 

clap handcuffs on the one you 
dcadc 1s guilty of murder 

Objective 
Wcallhy 1nduscnahst Manhall 
Robnc r is found dead on the 
floorof htSkxkcd hbnry , Ulkd 
by an O\crdosc of Ebulhon 
You arc Dc tectnc AndehOno f 

the La,cvillc PohCC" Dc~r1-
mcn1, )OUr bncf is 10 tfl\t!Sl.1• 

gate the murder and bnna 1hc 
culprit 10 trial 

You arc free 10 expk,rc the 
Robncr man§IOl'I and its 
grounds. and you can questton 
the Robncr house.hold and ex­
amine any ob,ct1s you ma) 
fmd. Your assistant. Sergeant 
Duffy. will take C\o1dt:nct away 
to the pohcc lab to be: anaJ)~ 

You may Vra1t 1n a panteular 
1,pol and allow11mc topassunttl 
the pc-non you •1sh 10 meet 
comes ak,ng, but there tS one 
snag-you ha,·c only 12 hours 
(Deadline time , not real-world 
tune) 1n •hlffl to sohe the 
murder 

Flnt impressions 
The packagina on 1his one II 

pretty shck. You get an lnspcc· 
1or'sCasc.bool. filled w11h play­
ing 1nstn.tC1ions and a Jk,M,al) 
of rommands )OU can use -
1ncludm1 1he "·ery useful 
SCR IPT and UNSCR IPT. 
• htch let you produce: (or tum 
o ff) a pnn1out of c,erythmg 
that tales place . You also get a 
xt of mte"-.c•'S v.-11h the mam 
members or the hou~hold. 10 
get )'OU started 

There's a phoco of the 
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In play 
This 15 a preny soptusoated 

a<hcnture, ma\.e no mista ke . 
Forget those crude TA K E 
BOTT1£.KILLS'IA KEcom· 
mands 1hat most Mhcntures 
undcn:1and - ~1th Dcadhnc 
you'll find )OU mus1 use rom­
ma.nduuch as MRS ROB'lER. 

TELL ME AOOlfT TIIE 
M URDER .o r MS DUN BAR. 
GIVEMETilEBOOK 

I found that a pnu pain. 
bccau§C I don'1 t)pc ,·cry fast or 

accurately . And all the •Mc 
time •"IS pawn& 1n Deadline's 
world, I was.-aSllflJII by asking 
questtons with 1ypmg errors 1n 
1hcm. and gc111n1 t>.ck. ~nl E 
WORD "TEL" ISN'T IN 
YOU R VOCABULA RY' 

lbc rc are ochcr rompltea· 

oons. Your susp,«11 ha,-c a life 
of their own. unlike mos1 of1he 
•uencd dvo-.n·cs and darl 
shrouded figures 1n ochcr 
adventures. They mo,e aboul 

the house as 11mc passes. and 
although you may be: desperate 
10 ask Mr Baxter a .. ey qucshon 
on• hteh the.,., hole case hinges. 
first you ha,c to find him 

The Robncrhous.chold won't 

nccess.anly bc:ha\e 1n the same 

'A'lyfromoncrunofthepmcto 
thcncxt.e11hcr . The fim tune: I 
played, c"eryonc turned up for 
the rcadina of 1hc will . .... h ,ch 
Rartcd $C\eral minut es early 

The second 11mc. \trs Rob-

net failed 1osho,., up at all, artd 
~hen I tracked her down, ~he 
rnolutelyrcfuscdcomo,efrom 
•here she •-a1 

Deadline characters .,.,,II he 
chroug.htheirteelhat)OU They 
¥1'111 happl)' fad 10 undcn.tand 
commands "'hich.1CCOJd1n110 
the 1nstruct1ons. 1hey arc sup­
p()5Cd lo undcrstanJ In fact . I 

nc\er managed to get any 
character to respond to I IA VE 
YOUSEEN ?orS IIOWMC 

Theans•ers the) 11,e to )'OUT 

qucsteons •111 also dcpc-nd on 
~hat leg-work you have done 
beforehand. 50 ifs no use dotna 

a bit of hen) 1n,cs11ptl0f'l 1hc 
fitJI time )OU play and then 
uy1ng to skip that the next tune 

round . Theonl) •ayround 1111 
to SA VE 1he game ~hen )·ou 
f~I like a break. then restart 11 

later 
Othcnusc. •hen )OU as). Mr 

McNabb 10 tell you about the 
rose-bed, he .... 11 Slarc It )OU 

blankly and maike 11 quite dear 
he has no 1<ka <what you arc 
tall.in1about fimyouha,eto 
lfl\CShple •-ell, try It (Of 

)OUnclf. 
Some of your suspcctS arc 

prell) nliC)' ptCC'CS of •Wk 

'There 11 suUen GeorJC. 1he 
black-sheep son: 'Look , man 
I'm not goina to he to you and 
tell )'OU I ~ him, ngti1-t· 
The re is the Jtuffy Mr Baxte r : 
·r,e known the bo y for some 
time, and bchen me. he's no 
good • Gabby Mrs Rourke. the 
housekeeper · 'What do )OU 

know? 'A murder ltere! A 
•hate batch of suspcas. this 
group here.' Surly Mr, Robncr ; 

'Th1s1ssurelyallatemblcwas1c 
of 11mc ' And cffJOCnt \b 
Dunbar: 'Mr Baxter is, ot 
course. an excellen1 executi,c ' 
Thnc all make up the Robncr 
household. ak>ng •11h the occa­
sional gardener and law)er . 

There arc OCClitOIU 1I )Okes. 
usuallyon)OU lfyoubump1nto 

Geor ge ea11n1 breaUast and 
~l. him lo ~how you .. hat he's 
uung. you'll find that it's 
hcrnnp. Red onci 

I ne .. er got as far as 1he tnal 
scene You need 10 ha,e a fair 
bicof hcl\) C\idcncc to get )'our 
case to court, since ) 'OU mu'it 
J"'O"C mot1,e . means and 
oppor1umt) for )'OUr chosen 
suspect-and m ahouse• ... 1ha 
creaking staircase and a k>cked 
hbrary door. that 1s1f1 all that 
Sl~ghtfOl""atd 

Out suocccd or fail, 1hcgame 
end) .. hen you take Che plunac 
and a.rrot IOfflCbod) You'll 
either mo, ·e on to the tnal, and 

be told the outcome, or you'll 
be told your evidence JUst isn't 

good enough to con\o'lCt If 50, 
then ,t's back to square one 
.so be sure to SAVE the game 
before )'OU make an arrest 

Verdict 
E,en 1f)'OUdofail()flttormany 

urnn, this 1s a game )"OU can 
play again and aga in. bccau'it 
there arc any number of possi­

ble soluuons, depc-nd1n,on the 
e1;1dcncc you collect and .. hat 
)'OUdo~ilh II 

RATINC 

~--~~~­
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I PCN PRO-TESTI 
L...f?J11~~1P,'~ 

The 700 series-Commodor e ·stop mode l- has been a long time coming. Hands-on for Karl Dallas. 

The promise of Commodore's new 
1op-of·the-range 700 business compu· 
ter has b« n tanta lising us for months 

now. In 11s ultimate form. it should ha\'C 
960K memory. a second 8088 processor 
running CP1M and Mm1lar . w11h the 
poss1bi.l1tyof runnmgo1her languages such 
as Fonran and Cobol. 1n1cgral double· 
sided single densaty disk dnvcs. offering 
:}4()K per disk and a much greater speed of 
access for dala since they will work on t he 
direct memory access principle. 

or course. the computer business being 
the compu ter business, the ultima te form 
isn't )Cl available. though rumour has 11 
there is a d ual-processor 700 up and 
runmngon a lest bed somewhere m darkest 
Slough. 

Commodore has been promising us a 
machine for review since II was launched 
wllh such song and dance at 1hc Birming­
ham computer show m January. The 
machmcs ha\'C been scll mg sulCC the big 
February dealer sho.,..-s, support ed by 
natio nwide ad"'c rt1s1ng. When we finally 

the-range machines. the 8(X)O scncs. 
IC you're familiar wilh the Commodore 

64 (and have worked through the 7().odd 
errala in its dreadfu l manual). you'll even 
be a ble to get th e 700 to sing for its supper , 
since it uses 1he same thrcc·\.Olcc nmc­
ooave sound shapers as the 64, albei t from 
a diffe rent start add ress. 

Construction 
As delivered. 1he machine tested was 
actually the 7158, which comes wi1h an 
SO-column gree n-and-bla ck integral moni­
tor wilh t1h and swivel adj us1ments. 
de tachable keyboard connccied by aboul 
24in or curled cable plugging in1oa socke1 
under lhe monito r . and 256 K organised 
into four banks of memory . It is also 
a \·a1lablc Wlthout monitor as the 7008 for 
some .£400 less. though I can't imagine 
there being much call for that configur a· 
lion until the promised h1-res/cok>urca rd 1s 
available. 

When it comes(don'I hold your breat h), 
the 340K. integral dual disks 7SOBX 

§tgncd, and v.h,le I was happy w11h my own 
EK)')6 keyboard, I must s.aythe 700'sisntcer 
to use. Also it can be detached from the 
main unit. 

At the lop lcfl·hand corner arc ten 
function keys, which arc assigned to the 
following characte r stnngs on poYt'Cr·up 
(read ing VR. from FI to FIO): PR INT. 
LIST . LOAD. SAVE. O PE N. CLOSE. 
COPY, DIRECTORY. SCRATCH. and 
CIIR S). 

They can be reassigned, and !he ten 
ffliftcdfunction keys from 11 to20a.ssig~d 
by using the command: 
KEYnn, 'string' (( +C JI RS(IJ)) 

The optional bit in square brackets ad ds 
a carriage return and therefore ac1ivatcs 
the stnng. ,r it's a comman d . 

You can check what s1rin gs ha\C been 
as.s1gncd to v.hal keys by the direct 
command: KEY , which prints them 10 the 
screen. 

Graphics characters arc printed on the 
(ron1 of the normal qwcny keys, and also 
on some of the sepa rate numcnc keypad. 

Commodore 700 
got a review machine from the country's 
biggest CBM dealer. Adda. the reason for 
1h1s sh1lly-shallymg became obvious : the 
manuals aren' t ready. 

We could have wailed a month unul thcy 
became available - though a compu ter 
manufacturer's month bears as much 
relattonsh1p 10 31 days as a country man 's 
'mile' - we decided to go ahead ma nual· 
less on the basi s that many peop le .. anl 10 
know -what 1hcy can do wit h the 11.JCX).. 
worth of pretty hardware. 

Well. dcsp1te th e fac1 that trying to make 
a compu ter perform ""'1thout a manual 1s 
rather hkc t rying to deciphe r the Rosetta 
stone without know,ngthc languageson us 
three sides. what follows might he lp m 
deciphering what could be the best real1sa­
oon ye t of 1he concepts embod ied 1n 1he 
origi nal4K PET2001 or 1977. 

Because most Commodo re machines 
ar e upwa rds oompallblc (we ll. fairly). 
meaning 1hat what runs on a lesse r model 
will prob ab ly also work on a grea ter. th en 
anyone who owns as much asa hum ble Vic 
will be ab le 10 get the 700 10 run simpl e 
programs. access 11s rather low-resolut ion 
gr aphics. and READ and WRITE to and 
from data files, smcc until the integral disk 
dm·~ come along 11 is meant 10 link with 
the familiar SOSO and 8250 doub le disk 
drives that come with the previous top-o r-

"·ers1on with 8088 second processor is 
expec ted 1ocos1 jus t O\er £2.tXX>. 

Cosme t ically. the 70C)§ arc a big 1m· 
pro\.·emcnt on t he hard-edged familiar Pet 
shape we\e come to know and lo,·clhate. 
thougti while the Pets alwa)"S had a n a1rof a 
low budget sa- fi telly senes about them. 
.. hat 1sknownmthedcs 1gnerg ameas l.amc 
Gro, ·e cardboard. the new look (which has 
also been apphed to the 8())() se ncs) s11II 
seems to be tl)ing to look. futun stic, but 1n a 
more Star Trtk manner than , say Bloke 's 
&,·tn. 

Screen 
The on ly t hing I really d1dn '1 hkc about 11 
was 1he screen. Using 11 a longside my 
faithful old CBM S())() se ries made me 
happy to get back from us rather glanng 
emerald 10 the less vivid, more turquoise· 
shaded phosphor of the old 'u n . 

And as for the new scnf typeface. o f 
which the company cla ims lo be so proud 
('spcciallydcsig.ne d characters . . in a 9 
by 14pixe lfor mat ... casiertorea d sincc 
1hcy mor e close ly resemble pnnted type­
faces'), 1hcy can keep ii because 11 al;0 
makes it ea~e r to confuse the zero with an 
eigh t . 

Keyboard 
Thc keyboard has been com pk tcly rcde-

-which includes a double zero. calculator· 
style CE key fordek tmg all num erals since 
the last a rithmeucalopcrator in 1mmcd1a1e 
modem case o f m1skeymg. a n unsh1ftcd ''!' 
for pnnt1ngc ak ula11ons to the screen, and 
its own ENTER key, which duplicates the 
RETURN key on the q .. crty key board (ie, 
11 can also be used for mpuuing p rogram 
Imes. as well as numenecalcula1ioru). 

Incidentally the graphics char acters on 
!he numenc:s above the alp ha keys are not 
the sa me as rhosc printed on 1he keypad 
numerals. 

Above 1he keypad arc thcCLR/1 IOME, 
OFF /RV S. and R UN/STOP keys -which 
former Commodores had scattered 10 
1hree corners of t he qwer1y keyboa rd, plus 
a fourth key. NO RMJG RAP II , which 
switches between 'no rm al' (uppc r -and­
lower case a lphanumcnc) and ·a lternat e' 
( cap, tal.s and graphic characters) character 
sctswi1 hout using poke commands (whic h 
wdl still work). 

I ndividual graphic symbols are sup­
posed to be obtained by pressing CTRL 
and Che relev a nl key. though I noticed 
s1range effec ts: ror ins1ance CT R LJM 
see ms to produce a carnage return rathe r 
than 1he left diagonal graphic indicated . 

In placcofthc 1wocu™>rcontrol keys on 
all Commodores until now - unsh1fted 
CS R right and down. shifledCS R left and JI• 
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34 up- there arc four cursors, .,.,,h1ch makes 

more sense: but v.·111 bcconfusena 1othosc of 
us reared on cart.er models 

In adcbuon 10 the alphanuimnc kc)"S. 
tv..o sh1fu and a shaft lock (released by 

pressing the lock. not bypre .Mi1ngsh1ft as is 
normal for 1ypcwntC'r5. 1hough this 
un.ngcmcnt 11 'normal' for Commodore), 
TAB and INSIDEL.1hcrc arcalsoCfRL. 
the Commodore t)mbol key and ESC. 

On the 64, the Commodore .. cy is used 
mainly for colour changes (Commodore/I 

• orange etc) but on the 7(W) 11s main 
f uncc,on appcars 10 be tocontrol the flow of 

USTcd pro,sram hncs. 

I lining the Commodore lcy during a 
UST will stop the USTing.,. hich can then 
be ne•cd ahnc a1 a 11mc by h1111n11hc Ley 
anodw:r time Altemat1\el) , thc UST can 
bemmplcmtntedb) h1111n1anyo1hcrkey, 
and the scrolling slov.cd by holding cto..·n 
ESC. (That ESC key 1s not really an 
ESCapc key , as a mall er of fact ) 

The ob\,ous use of ESC on Commod· 
ores hitherto , ,.,hen -Ant1n1 quotcd scc­
tionsw1th1n pr()Jfam hncs. has be-en to gt:1 
ou1 o( quotes, 10 use 1hc cursor and other 
controls. 

Thtli 1s one thing ESC ¥1100'1 do on the 
700 )'OU hai\e IOt)·pc ESCfolto-cd b)•ff 
(for "off). I'd find 11 e&.S!Cr 10 usc-• s.tuftcd 
RETURN and C'ur:K>r up to the hne again, 
but lhc reason for this 1s 1ha1 ESC ,s no.,., 
U$Cd to implement 26 different functions 

1nduchng. for 1ns1antt. no k-ss 1han fotir 
dtffcrcnl au'iOI modn OM non-nash 

and sohchndcrsrore (Table &I\CS com­
plctc hst) . 

One of the more mtcrcsllng ESCapc 

.. 

codes as ESCO. v..h1Ch ,.·,II delete from the 

posmon of the cursor to MU cama,e 
mum. v.hteh could be at the bouom of• 

KTttn-fulloftnt 
ESC M will tum off 1hc KrOlhna 

funaion. so \I.hen 1he screen has been 
filled, for instance dunn1 a LIST. 1hc new 
Ima ,.,II not come 1n a1 the bottom , 
5ttOlhng the: ear her hnb off the top of the 
!Kfttn. bu 1-.111 ,kip 10 the topof the scr« n. 

O\·ervmt1ng lhc urhesl lines d1spl;aycd 
there. 

The ESCapc codes can be v.nlten in10 

J>rol"ffl' 
PRIVfCIIRS(127); ·ron,rolrlu,rll("wr 

--

.,..h1ch can then be PEEKed or POK[d , 
1ndcpcndcn1 of an)th1ng v.htdl ma) ha\e 
been done 10 anochcr bank BLOA O anJ 
BSA VE can be: uscdtoLOADorSAVEa 
file 1oor from an) memory k>cat1on m the 
appropriate bank. us1n1 the op11onal 
d1rcct1ons for the': bcginnmg and end of 
1nforma1ton 10 be prottSSCd 

A typta .l BLOA O comrmind v.1>Uld be 
13LOAO /ik"4rM'. DO. OS 82. P (non 
uddrm) 

Unhke wmc b;mk-s,.· ,tchcd memone11,, 
lhe pre\lou11, bank sw11chcd rctams. a 
IMm<>r) of• here 11 •-n before 1hc s•11,h 
command v.as. rett1\cd. mal.1ng 11 poss.blc 
10 s•1tch bacl. and forth -.11h<Nt ns.l. of 

scnouscrror 
Data can be accessed from ne ighbouring 

Nnks 1n a manner enurcl) 1ransparen1 10 
the user Each ba.nl. contains l•o rcg1stcn 

on zero pa~. the ncamon repsier and 
the mchrcctK>n rc11stcr. located at mcffM)ry 

loca11ons O and 2 mall banb 
The e'<ccu11on regi11,tcr 1clls 1he procts­

M>r .. h.ch ban\. II IS ge111n1 IIS in~ructlOfl) 
from. •h1k the 1nd1ttt1IOl'I repMe..- tells 11 
1hc re11s1er from •hlCh 1ofe1C"h 1bda1a 

Thus1hc u~rhais6"'K for Ba \~tex1. 32~ 
for simple \anab lcs. 6-iK for :ir..-ays. and 
6-IK for Slnnp 

A -Aord about 1hc moru1or 
SYS4 •1 IIJcl )OU mto u. as •11h pre\lOtJS 

CBMs. but X •111 no longer ~1 )OU out It 
w1ll 1n1erprc1 X aJ a filename and register 
an I/O error 

I thotlghc I hadgo10t1tof1hcmonilorby 

prcwngthc reset bunonon 1hc bad.of1hc 
mactunc ,s,ncc nornu.l 1nru1 •aiapparent· 
ly resumed But the func1ion .. e,~ refused 
to work, and 'lrhcn I checked ,.,,h 
Commodore 11 d1Jgnoscd a pos11,1ble ROM 
error 

Apparently some 7(Kk ha\C been ~ 
•11h faulty funcuon kc) RO\b 

UIM , SAVI, - .._ , DIAVI,-. -.- , ISAVI. IIEY, STW, DID, ~ . 

PUJC, ,-_ ns, WAff, UM, UST, - TM, S,C, POi. et-.-, IIISTlllll. CTIL, 

-. IIUT[, l'lmlF , - - - LDI. STIIS, Vil. QIIS, .UC. lDT$, _,,-.NST-,.ur,co.- .... ,-.- .ET-.- -1. 
lllml,lf ... -.lf ... D.Sl,RNl . .. 111 ... NDT. --OII ... OOIO, 
OII ... --.TMP . -.Dlll$.11.111.0POl,CUlll,DOf'EII, 
ICLOl[. IICGIIDI, 8[J I, ..uJ I, ,_,. Ii, ,arf'f 11, , , , USINC.. 

Operation 
The alleged 2.56K memory of the 700 is 
orpmscd into fOtJr ba.nb of arrro:unu.1e­

l) 64K each. though 1f yOtJ acrna1c the 
' PRINT FRE(11)' command, -.here II as the 
bank number (FRE no lonser takes a 
dummy argument), )'OU v..111 get 64089. 
();12.SJ, 31481 and ~187 bytes free m 
1:Qnks 14 rC\.f)tt1nel) btttiu\C approx-
1ma1cly 32K of bank three as dahcatcd lo 
the mlcgral OOS 

Ne\·enhclessth1s1ssi1l1JUStO\er224Kof 

'"'"'""Y AtttSS IS \II lhc BANK command. 
•hichs•1t~fromoncba.nk101hcothcr. 
up 10 a mu:1mum or 16 (1f n1e~I RAM 
e11:pansion pach arc filled). BAN K (bank 
mm,~r) sv..1cchcsco1he appropriate ban\.. 

Actuall y, 1t •asn·, faully. because the 
way 10 ge1001 of the monitor now is g8CXX>. 
,.hich pr0\1dcs a v.arm reset and re· 
enables the function kc)~. •htch pressure 
of1hc reset t,unon •on·, 

The function kcyopcrallOl'I assomcth1n1 
1hat bc:al'l Yratchma . The: demo I rcccncd 
of one of 1hc few programs available, 
Anagram', lntcgraitcd Accounting and 

Stock Con1roUer pact..acn, required a 
1•1tch off at the mains 10 re-cnabfc them 

This 1ssomc1hm1. I am told. th.at has been 
fixed m 1he commercial soft v..are. bu1 11 
CO\lld be a bug source 1n liClf-,n1t1cn 

madunc rode programs u~n g function 
\..cys 

Error Handling 
Another group of new commands allows 

I 
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16 KRAM PACKS 
FORVIC20 
To the trade only 

PLUS 80 GUARANTEE 
To beat any manufacturers price on 16K 
and 24K RAM packs with full one year 

guarantee. 

Write or phone tor detalll lO: 

PLUS80 
31-33 LOWER ROAD 

HARROW 
HA20DE 

Tel: 423 6393 
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Dept PCN CP Software, 17 Orchard Lane. 

Prestwood. Gt. Missenden, Bucks. HP16 ONN 

THE ONLY ORGAN/SA TION TO ACT SOLELY ON BEHALF OF 
ALL MICRO-COMPUTER USERS 

THE ASSOCIATION OF MICRO-COMPUTER USERS 
A NON-PROFIT MAKING ORGANISATION 

GET THE STRENGTH OF THE AMU WORKING FOR YOU 
GUARANTEED LOWEST U.K. PRICES FOR COMPREHENSIVE FREE SERVtcESCOVER ING. 
HARDWARE SOFTWARE ADVICE ANO TROUBLESHOOTING 
SOFTWARE HARDWARE AOV,CE ANO FEASIBILITY 
SUPPl.l ES GENERAL PROBLEM SOLVING 
MAINTENANCE ARBITRATION FOR RETAIL GRIEVANCES 
INSURANCE MEMBERS' EOUIPMENT-FOA-SAlE REGISTER 

PLUS BULK PURCHASING POWER FOR MEMBER S' VOLUME NEEDS 
YOU CAN BE A SHAREHOLDER IN A POWERFUL ORGANISATION 
AND HELP TO INFLUENCE THE MICRO-USERS" ENVIRONMENT 

THERE ARE THREE LEVELS OF MEMBERSHIP 
LEVEL ONE : HOME USERS. SU6SCRIPTION C25 00 INCLUSIVE OF ALL FEES 
LEVEL TWO : BUSINESS USERS. SUBSCRIPTION C37 50 INCLUSIVE OF AU FEES 
LEVEL THREE: EDUCATIONAL USERS. SUBSCRIPTION C39.50 INCLUSIVE OF ALL FEES 

==~~=~=~~~=.~=,=~~~~·~~°'::: 
To : TME ASSOCIATION OF MICROCOMPUTER USERS, P.O Bo x 54 , Wore. it« , WR2 SQA. Tltl: (0905) 640400 
I enc1oM my Cheque,P 0 . fof t ............. and appty lor full ~ship at level 

TELEPHONE 

NOTE Pt.EASE RECORD YOURCHEOUE.P O NVMBER ()>.(. Y CVRRENT MICROCOMPUTER USERS ARE EllG.&E 
MEMBERS OF BRIT1$H FORCES O~RSEAS WElCOME 
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Eat your heart out-
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Torch the new 
British business micro ha • 
• Twin processors • SOOK floppy disc storage 
• Electronic mail facilities 
• Local area networking 
• Oirectaccesstomalnframes 
• Hard disc option ( IOor21 MB) 
• Private Viewdata/Prestel 
• High resolution colour graphics 
• Speechsynthesis • CP/M*compatibility 
• TheonlymicrocomputerwithofficialBritish 

Teleco m approval for direct connection to all 
telephone lines throughout the U. K. and North 

Amertcaetc. 

Double Line Computers have available now from 
stock a full rangeofT orch Computer Systems , 
Torch disc packs , BBC Model A and Model B. BBC 
discdrives(specialofferthismonth ,caseds ingle 
discdrive ,£ 150excl . VAT). 

A full range of business applicati on software 
written by our own ln·h ouset eamof 
experienced programmers . 

Software written to you r ow n individual 
requirements. 

Further details. specifications and prices, 
con ta ct:-
Double Line Compute rs , 2 Forrest Way. 
Gatewort h Indu strial Estate. Great Sank ey, 
Wanlngton . 
Tel:(0925 )573212 . Telex:628269 . 

TORCH ... Puts the world at your fingertips . 
.. 



138 the pr<>gr.tmmcr 10 h>pa,, lhc mJch,nc', 
°"" error h,1ndhng. routine, and -.cl up h1') 
o"n. rc lummg 10 lhc prO!tr.tm "'11h 
RESU M E .iflcr lhc e rror h.i\ been dealt 
" 11h. and 3\01d,ni: that mfunat ,ng 

?SYNTAX E R RO R 
RE ADY 

by "h1c h pre, ,ou, mach ines ha,e C'(pre ... s­
ed d1squ1e1 at prog rammmg error<, 

T RAP turn') off the resident crror­
handhnJ rouunc . P3'))mg u 10 E RR S jf'rrQr 
mt'.Uagt') for ~ rccn d1.!>pla)'. EL and l:.R 
bttomc rc....encd S))lcm \ ;:mablcs. 1hc 
former rcfernng 10 the hnc numbe r of the 
lasl t'rro r 

F,nall). PU Di:1-· dcf,nc\a control )Iring 
" hen u!i<'d " Ith the four·) mbol fo rmat-

CBM 700 ESCape functions 

open 1he RS232C channel and access II 
"''lhMan dard input oulp ut slateme nls 111..c 
anyo1herchannel 

01herspecial1sed ch,p..,, located like the 
6551 in bank 15. include 1he 6526 complex 
mlcrface adaptor(.56320 SDCOO). and t"o 
6525 tn·po rt interface chips at 56832 
(SOEOO) and 57088 (SDAX>). In the 11me 
a,a 1lablc I "as unable to try all th•.!> out 

Verdict 
Th eC B~t700scnes has a mplyfulfilled all I 
e,;pccted from 11. It won '1 really be " o rk ing 
at us full potentia l umil II can use ,1s dual 
procc ... sor option 10 run concu rrent!), 

[ SC M \(:JPll1ngoff 
['>(' ',' , ~)fm,ll.,..ri.tnfrc,ux-..; rccnutr) 
[S('O IO\Crl.fC\Cr-..:or qu.)t('\lfk)lk()fl 

CBM8096. and I would expect to find 11S 
memory bankmg much eas ie r to use than 
the predecesso r 's almost impenet rable (to 
all but machme code add icts) ex1ra 
memory. 

[:'<io( A Autom'<rl(>n jicno"lt'm;il[~('fu,x;tton) 
I C:,( B <,cl 8011001 [S( P era\,(' from ,1u1 of hnc to curwr 
[ \ CC • .iut,) IO'-\:fl (;u1<;d E<,C'O CU\C frO ffl t'Ul"l)f m 1\(:\ 1 return 
[',( D lkktc line ESC R Rc\C'.f'I,(' \lrccn on 
[\( I • no.1n-OJ,h1n1tcur..ir [S(·~ ~ohd cur,,or 
Ll,( f • ll a\ hmircuN.11 Ll,('T 't'l l op 
[~("(i • b.;llon LS(l, lndcnoorccu r;or 
U ,( tl t'Cllofl l \<: \ \ U\)1 1 UJH>nC hnc 
[ \( I ln..cr1 t->IJnl ho.: I \( " "' roll do"' n one hnc 
rsc· J m<l\C 10 ,1 .. r1 (1fhnc [SC- "\ (anccl [~·arc le) lc "\11) 
rc;c )... m,l\c to cnJ t i f Im.: fC:,( Y no.>rmJ I (h.U.i(ICr -.cl I R 't'rio:,} 

-- " -'- ' -~-"-'"-'" -' ,_m ____ ___ f5(' l .iltc rn .1lc 1:h.1r .ctc r 'ioCI 18 \.Cnc,t 

tmg options a ... a,lable "Ith Che PRINT 
USING command. a,..a,lable for 1he first 
11mc on a Commodore machine. Unfor1u. 
na1el)'. r,c been unable to find the)(" ,n 
the machine. thoug h a prom1...cd Pro· 
grammt'r'$ R~fumu Guule .. ,11 make 
all clea r 

Mos1 programs "nuen m ca rher .,.er · 
Mon ... ofCom modo re Basic will wo rk on the 
700, as long as 1hey don' t u<.e any 
system-dependent PO KE loca11on"' o r 
roniain machme code. Also. as a lread)' 
stated, ER and EL arc oo..., re~n.ed 
,ari a bles 

Progr a m"' "'n u cn on the 700 cannot be 
LOAlxd 1n10 an) 01her CBM machine. 

... 

The time\ anable T I now refers to ten1hs 
of :a second ra ther than 60ths. so the 
prev ,ousT I ,alue • VAL(T IS)•6 . 

.._. Wt-, IS232, .W.., cauett. I.....W ,- W.. !1, cartrWc•, ~ _. IM IEEE 4N -
~-dalll: .... . 

The 700aUo,..,'Sprogam lincsof upto 255 
characters. rather t han the pre"·,ou"' hm,t 
of 80. " h1ch make) 11 possihk to confine 
sizeab le subrou11nes to a )angle hne 

As l \c l>31d . al~. the emplo)mem of 
SID (the 6581 sound mterface de\ iCC) 
mean!> 11 can accommoda 1e com plex wund 
and music programs. The soun d section of 
the Commodo re 64 manual gi,cs a com­
prehensl\e guide 10 ho" 1h1\ can be used 
(E&OE!). bearing m mind that 1he PO KE 
command) ha\C 10 he changed b) adding 
1536 (b) m) calculat,ons) smcc the sound 
function begins al SDAOO. 

Thefacl thal the 700hasasockct ma rked 
RS232C on the back shouldn ·1 fool )OU into 
th inl..mg 11 can be plugged s1ra 1ght into any 
prinle r (for in,;;tance) or 01hcr de\>1CC .. ,th 
RS232 ~kc1. 1hough 11 can be u~ 1f1he 
bu1l1-1n 6551 as)nchronous commu mca· 
lions interface ada p10, chip. loca ted at 
56576 (SDDOO) 1s program med app rop­
n atel) '. 

11lC Bas,c interpre ler allows the use r to 

f'(, APRIU9Kl 

employing !he 6509 chip fo r commu mca­
hons wilh the outside "o r ld. and 1he 8088 
for 1hmg"' hl..e concurrenl C P 'M or 
MS.DOS. both of...,h ich I am assured are 
imminent 

Appropnale software 1scomingon10 1hc 
market. including a really po"e r ful ,crs ion 
of Wo,dcraf1. and I'd advise :IO)'One 
wanting 10 upg rade from the CBM803210 
go st raight 10 the 700. ra ther 1han messing 
about " '1lh 64K upgrades for the olde r 
machine. as I did . 

But e.,.en as 11 s1ands. 11 as a qua nlum 
Jump abo,e the capab 1h11es of t he 

SPmflCA TION ...... , -... .......,.: -­Tntsc..... : ---· - · __ , 

--

( l .. '742..'im~: \ ,\ T 
\I OS6509 
S, \ 1em , ...._, Mt... u-.cr ,uea. 1921\. da ta and \a n.ible\ 
~ K 
80 x :?~ 
9-4-1..e, full· t ra\C I decachable. JO furK:11on 1..en, 
19-1..e, numeric l..e~pad 
RS:?J:?C. I L LI 4K u~r po rt 
Com modor e 81154:l or Nil:?~ dl'k up 10 :?\1 b. smgle· 
..,,ded. dou ble den\ lt\ ln1e1ral :\..M.IK dfl\ e\ •,oon 
B.:1"c 
L:CSO Pa""al. l·or1h . Prolog 
Co mmodo re Bu, me\\ \fa chme, Slough 79292 
Adda (II-Y97t:,1,66 

.. 



Chris Bidmead adds up a package for the IBM PC which takes the ,prcads hee t into da ta analysis 

As easy as 1-2-3? 
In the beginnmg \\as v1 .. 1Calc. nu~ "'a" 

soon follo.,..ed b) CalcSta r . Planncr­
Calc. Exccuplan, Supc:rcalc. T Mak.er. 

Plan·-80 and Perfect Cale. No"' 1here l!I 
1-2-3. 

Gener ically kncwm as the Vis1Clonc,. 
1h1s family of pad.ages transformed the 
cight·b11 micro 'iCCne b) dt'q>la>m,g com­
puting ~er on the screen ma v.a) ca,;:1ly 
undcr,:tood b) non-programmer-, 

11\C V1s1Clone concept \\3S h:ulcd. nOI 
lcas 1 b) 1ts,cndors.a~ 'the brcal.throughin 
persona l computing'. 

The ,c ndor or 1-2-3. l..otui. 1x,<"1op­
mcnt Corpo r a11on. 1.s equally immodest 
about 11.s package. 'A new gcner.1tt0n or 
desktop compute r programs II com­
b111es the largc'-l and mos! ad,,anttd 

clectro n.c \I.Orkshcc l yet dc,eloped with 
statc.-of-thc-art grap hics and a com plc1c 
in for matio n management capacity.· 

W11h some reser,a11ons. I agree with 
Lolus. 1-2-3 is the Vis1Clone 10 end all 
Vi.s1Clones. 

Features 
The pr ogram des ,gners ha,e done a 
marvello us Job with 1-2·3 on three lc\els: 
• lnoova 11,e ideas s1reamhnc the user's 
I ask of setting up data and form ulae. 
e Thede.sign has been exte nded to mcludc 
graph produc tion. database management 
and stanstical analysis. 
• The whole has been ·front-t"nded' by a 
shell called Lotus. A shcll 1.saprogra m tha t 
sats be tween the user and the opcra11ng 
system to prO\'idc a helpCul. of1en mcnu­
driven. outer wrapping. Th e Lotus shell 
goes a long way to 1Alegra1mg 1-2·3 w11h 
1hc system utihticso f the IBM PC. 

As a straightforward spreadshee t prog­
ram, 1-2-3 has featu res rem1n1scent of two 
or the more mtcrc.st1ng Vis10oncs (VCs): 
Supcrcak andTIMakc r . In an exte nsion of 
ideas already prcs.c=nt IA Supcrcalc: 
e 1·2-3han dlcslcxt 1n1cl11gcntly. al10¥11ng 
labels to sp1 II o,·cr 1n10 ad Jace nt empty cells 
101he right. Many VCs1nsis1 that )'Ou enter 
long head ings IA a scncs of ct ll-s1zcd 
chun ks. 
e IF . . TII EN stalcmcn ts and lock up 
Cables arc supported 

• Celb can bc pro1cctcd agam,t 
accidental allcr,11,on. producmg robu..r 
malhcmallcal model, that can be cx­
pcnmcnted ""11h by mcxpcncnccd u'<'r, 
• Any command ente red al the ke)board 
ma) in .. tcad be entered mlo a tc-xt file. 
·prerecorded' for late r pla)had The 
1mmen-.e power of thl\ l.C)hoard macro 
fac1hty found to ..omc e,;tent also m 
T·Mal.cr u,uall) dawn~ on you on ly 
after )OU get to }.now 1he pacl.age rcall) 
well. 

T IMal.er i\ tile odd man out among the 
VCs. choo<iimg to '>IOre 11\ formulae al 1he 
pcr imeler of the gnd rather than m the 
CCII.\. llm mal.e.\ the \\Ork file rather 
unke mpt. and the p.adage hard 10 gel 10 
gnps w11h The ctntral dc, 1gn idea. 
howe\er. 1s \Cry cltgant II allow, 1he 
,pread,hcct concept 10 C'(fend nalur-

• 311) mio data \.Onmg. \Oph1\llca1cd dat;1 
..earchmg. '>1311\llcal anal:,,," of field 
rontenh and con'-Ohd;111on acr°"" file, 

1-2-3 appear.. 10 ha,e picked up all 1hc~ 
useful habit\ from T !Maker. exlendmg 
them m ~,cral dirce11ons. and 1td)mg 
them m10 the , tandard formulae- in-the· 
00,,:es appni.1(h 

Presentation 
1·2-3comelton fourd1sk.s: tutorial.syste m. 
system bacl.up copy. and a set of rou1mes 
for pn n11nggraph files created by the ma m 
program. Documentation is a 'dwarf 
man ual' tucked mto a s11ff shp cO\er. 
loose- leafed for updating. and gl955ily 
printed m ~ hre and black. 

Tabbed section d1\'1ders he lp you find 
your wa) through the 350-odd pages. 
Three 1nd1ccs gi,c )'OU op11onal ways 10 
uack down the fine de tail. Unfonunalely. 
these arc 'blind": you could \\.adc 1hrough 
c"eT) page where the keyword ha ppens to 
appear . 

Th,s niggle apart. the docu mentation for 
1-2·3 ,s exemplary. II has clear section 
headings. copious cross-refe rencing and 
an abundance of diagrams and examples. 
The tone is factual bu1 fnendly 

Getting started 
The package comes prcronfigured for IBM 
hardwa re. All )OU need 1odo IS to use the 
ba1ch rou11ne supphed to gc1 the PC-DOS 
system files and u11h11cs onto the 1-2-3 
sys1emd1sk. 

You cannot make )Our owncop 1esas the 
system·rescned scc1,ono f1hcdisk ts larger 
1han that created by the PC-DOS format 
routine. Once loaded. 1·2·3 ~s a hard­
ware call to check 1h1s If )Ou ha,·en't gol 
1he ong1Aal d1S1ribu11on disk ,n dmc A. 
1-2·3 reacts by bomb ing out. Th is 1s a 
po1en1ial nu1~n« . It 's some consolat,on 
thal a backup copy of the sysle m disk 
comes wit h 1he package. 

The ln1eract1\C Tutorial disk is clearly 
aimed at newcomers. A computer-na1,·e 

fncnd I tned 11 ou1 on found 11 f;1~na1mg 
but bafnmg. I le pointed ou1 that 1he 
tu lorial l\n't really intc-ractl\C at Jll the 
u\Cr', path "en11rd) hncar Any depar· 
l ure from 1hc tramhne,;. dehbcr,11c or 
acadcn tal. ,.., greeted by a hell tone from 
the con,;ole. The program rcfu..C!t 10 
pmcccd unt1l 1hc \'t1rrc,:1' l.c, ,, rrl'''-t'tl 

In Use 
In practice. the rea l run-time package -
w·11h a proliferation of help rage, c:1llable 
from1u~1 ahout an) po,n1 1n thcprog ram ­
turncd out 10 be a much belier teacher 

You C\Ol.e 1·2-3e ,therfrom PC-DOS or 
fromtheLotusshell . Thcarro"" l.c)~Onl he 
PC kc)board mo,c the ,mencd \1deo 
cursor around lhe spreadsheet. enabhni 
)Ou 10 set up dal.a and formulae 1n a 
Mreamhned \ersion of 1he ,;landa rd VC 
procedure. Tut can be en1cred directly . 
wnh no muial character dcfinmg 11.s da ta 
l)pc. Ce ll add r~ses can be fetched b) 
shift,ng the cursor to lhe appropna1e 
square: !here is no need for a prefi'( 
keystroke ( <ESC > m Supc rcak) - the 
progra m logic au1om.it1call) sen'les ""hen 
an address is needed. 

An elegant techn,q uc ,s u~d throughou 1 
to establis h rangesofcclls. l1can be a chore 
to checl. the ro-ordmates and enter them 
by hand The 1-2-3 ha, a fulhtop 1humb-
1acl. top1n lhccur;,or mlOpo!otl1on, "" )OU 

pull al ii with the arrow l.e)" 11 C()\ef"' the 
YlhOlc range At 1hc ..amc 11me. the haJf. 

completed formula you are assembling for 
entry receives the appropriate co­
ordinates . A \isual check shows )OU that 
the rangeof1npu1numbers isco\ered. You 
enter 1hc closmg parenthes is. and the 
cursor automa1ically re\e rls to normal. 

This sort of thoughtful 1n\Cntion cha r· 
acteri.scs the ergononucs of 1·2-3. And 
more powe r behind the program unfolds 
when you enter a slash charac1cr to tal.e 
)'Ou mio 1hc menu s«tion. 

1ltc menus appear on the second and 
third Imes of lhe scree n. abme the X-axis 
or the spreads heet. The upper menu line 
represen ts a n array of options. acr~ 
wh ich the cursor can be mo,ed 10 make a 
selection. As the cursor mO\eS, the IOV1er 
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menu hne ,hows 1hc '-CCOndary options to 
each curso r·1llummatc d choice tn 1he 
upper hoe. If no further options arc 
implied by a parllc ul:u upper lmc choice. a 
short <;('Otence of explanauon appears on 

I 
thesaecn. 

Th" mechan1\m sc~e\ as a 'iOrl of 
shor1hand help sheet The 1n111al menu 
s.a)·s: IWO RKSII EETI RANGE CO P Y 
MOVE FIL E PRI NT GRAP H DATA 
OU IT, I'm using squa re brackets to 
repre!,(:n t 1hecursor . It's on Wo rksheet. 'iO 
the ..erond menu ltne reads: GLOBAL. 
INSERT . DE i ETE. COLU M-W IDTI I . 
ERASE. TI T L ES. WINDOW.STATUS. 

lf)OU v.an1 Fl LE ope rati ons, S3), )OU 
may either mo,e the cursor acro-.s 10 co, er 
the v..ord FILC. or ,1mpl) hit the F key. 
Mo, ·mg the c-ur...or allo""s ~ou a snea k 
prc, 1cw of the FILE menu If )'Ou'rc 

ha:~h ~~: c~~::~~f~ ,;~~r tnh~~~: .~c,11:~~ 
chan~e,;; to: RET RI EVE . SAVE. CO M­
BINE. XTRACT. ERASE . LIST. IM· 
PORT.D ISK. 

As you become more fam1harv..11h 1·2-3. 
)OU sta rt u')ln,g the direct characte r 
app roach . T'h1\ d rops )OU into the nc:ct 
menu 1mmcd 1a1el). E,cn1u a lly the men us 
become unobtrus ,,c and )OU ente r charac­
ter sm ngs without a pau<;('. / OOF, for 
exa mple. takes )OU st ra1gh1 into the da ta 
sea rch routine. Beller ,;till . the more 
common command stnngs arc preloaded 
into the 10-kcy function keypa d on the left 
o f 1hc keyboard . Lo tus supphes a pl3s11c­
temp late tha t fi1.so,er the function keys to 
ex plain at a glance what docs what. 

Full \Crccn hclp\hCCI\ arc a\a 1labk . If 
for ~me reason 1h1i 1,n·1 the scr«"n )OU 

v.a nl. the arrow lcy, "' 1111ump the cur,;or 
10 key"'ord~ in the 1e,1 that lead to furt her 
e'(planahons or other menus Thi\" much 
more hke in1eracll\c learntn!!,. 

The new r,round ha\ real\) been broken 
m data h;indhng and graph1nJ. 

In Figure I you'llfindasma ll databasco f 
fnends classified accor d ing to my feclmgs 
abou t 1hem (the Type co lumn) and the 
hke hhood of their pa) 1ng for 1hc meal 
y,.hen ""c dine 001 (1he Cre du column). 

Figure 21.s the Cnlcnon range in which I 
lay ou t a model of the da ta I want to search 
fo r . The Cri terion range may be anyw here 
on 1hesp readshce1. l \·epu111 1mmed1a1ely -· . 1 .. 1., , "' .. "[ \ [ ~( .. o ..... , 

,, ..... 

to the ng htofthe inpu t data "'here 11can be 
gOI ateJ'II) 

Figure 3 1s the ou1pu1 that re,;;uhs from 
sea rching Figure I on the basis o r Figure 2. 
In o the r word~: 
I . SC"lcctanyrecordwhere1he fir,t leucrof 
thcfirs1 name 1san)· character you hkc. the 
second len e r 1,;; ·e· and the rest of the first 
name 1s 1mmatcna l. But don't bo1her 
unless their second name begins with ·o·. 
2. Include all the Far1htngales. "'hcthe r or 
not 1hcy fit the abo\e rnte n a. 
3. On 1he same basis. include eve r yone 
whose cred11 rating is beuer than 70. 

._.~....._..n1 -2-1·s~.,..__ 
The system allows you 10 sto re the 

outpu1 in a separa te part of lhc spread· 
sheet. o r simply ~pot 1hrough the origmal 
data bast with the cursor hopping fro m one 
matc h ing record to the ncx1. 

There arc one or two awkward pom ts 
about the data hand ling or 1·2·3. 

The rcla1iona l sea rch on the Cr edit field 
require-. a M)llley,.hat con1med cell rde r · 
cncc rather than the more natu r al' > 70'. 
You ha"e to be precise 11bout upper and 
lo.,,.,cr case - FA RT! IINGA L E "'on 't find 
Fa r1hingale. Wors t o f all , 1-2-3 1s mcticu· 
lous abou t space characters. If the third 
hncofthc Critc non range were to include a 
space or two in the Second name field, 1hc 
scree n image v..ould look exactly the same 
but 1·2·3 v..ould se lect only those people 
y,.hosc credi t was greate r than 70 and who 
had no sur name. 

Probably the most spectacula r fealure of 
1·2-3 is the ab1h1y to gcncra1e grap h, from 
da ta m the 1;pre3d~hcet. Picture I v.as 
obta ined ma mall er o f moments by gomg 
through the follow ing sleJ}"t with the 1-2-3 
da ta table: 

' c• tr. 11 . .. 
: 1- 11or- 1 l 

l [or ll • ._.:, ... 
;: - .. o• - • l r•••::• ie· • - " ,, ., : J -IO:i " •il! , .... :- · " <:1'• 1 1 

·' " .::.·~l· · l3 
\o- • o " .:.·l'l .::O·· · l 

:" . 11:i• - il -· ' J"H \ ~ ,, .. t' [ "- ·.~ •,-· ,c ,, 
r .:1r , ,,, r9ol• 

-c: .. ,_, 
""l• i · ', Al1[ sc.:·u c. •1,;,11[ ., ~"n :· :" AH , , ,11., S.,••·~ "' .:a·l'l:i• ·ll 

[:i •t • • .o . , .:1- l':i•· al 
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e Use the DAT A FILL facility to es tab­
lish the range of da ta A2 10 A20. 1-2-3 
a llows you to gl\C names 10 r anges 1f )'OU 

need 10 refer 10 the m of1en. 
• Leaving A I blanl as t~ tnput area for 
t he van ables. wntc ,n the formulae for 
S1ne(Al)andCos(Al) 1nto B I andCl . l\e 
s.ct the format11ng for these cells to T EXT 
so that lhe formulae show . 
e E\Okc t hc D AT A TABLE facih ty"'1th 
IDT . You now respond to a short dialogue 
y,.h1ch asks you the table bounds(A I .. ClO) 
and loca t ion of the input cell. 
• W ithout fur1her intcr,ent1o n on yo ur 
part. the rou t ine I nc.sou l the input range of 
da ta value by value in t~ input ttll. It 
inser ts the results in the approp nate rows 
unde r each formul ae. 

T urning th1sdata into a graph 1salmost as 
easy: 
• GetintoGRAP lf modcbycntering /G , 
e l'he menuoffersyoufi,·etypesofgraph: 
hnc, bar. XY . 1;1ackcd·bar or pie-chart. In 
oors1mpleexamplc "'c y,.ant an XY gra ph . 
• I ndicate the range of values to run across 
theX-a .m(t he r angeA2 .. A20) . Thcre'sno 
need to set up 1he Y-ax is explicitly - the 
routme wd l calcula1c its 5eahng . 
• S1m1larly. feed 10 the t""o data ranges 
that arc gomg to create the Imes. Range 
B3 . . 820will be th e sine trace a nd C3 .. C20 
""ill be 1he cos t race. 
• No 111•p rcssasmglekey. VforView . 'The 
screen clears and the da ta tab le 1s re placed 
by a grap h (sec photo 2 opposite) . 

lllc re may be obscu re corners of 1-2·3 
that do not work, but I've bee n unab le to 
find them . The code has 1hc reass uring feel 
ofbemgcomplc1e ly uncrashable . My only 
t"' 'O nigg les arc t he scns1hv1ty of the 
Cmenon pattern matching code to space 
characters. a nd the fact that the rout ine 
that sets up graphs on 1hc screen is no t ,·cry 
canny about spacing. a nd somehmcs 
Jumbles up closely Juxtaposed figures. 

Verdict 
1·2·3 is the first 16,bu softwa re r,e see n 
that takes anylhing hke full advantage of 
the pov.cr of the new ge neration of chips. 

I hope 1-2-3 will beg in to a ppear on 
machines other than the rathe r du ll IBM 
PC. The versio n rev1c"' cd he re also runs on 
Compaq. one of the IBM look·ahkes. 

Take the \'endor's cla ims about 1-2-J's 
' informa1ion management capab1hty' with 
a pinch of salt . llu s isn't database 
manageme nt in the se nse of d BASE II . 
Supc rfilc or Condor. faeryt h1ng takes 
place in memory . The da tabase of whkh 
Figure I is 1he first few entnes would take 
on ly 324 entrie s before t he MEMORY 
FU LL flag came up . =-~~-- ... -Usertntffl.ee -

-- n 
Oftrallyalut-

~ J.2.J ~ Sprcachh«t..gra rh ~ 
da1ah.l!IC manageffl('nt S,,... IB\f P(", or 
Compaq. 1281\ P'rke UOI ,...,_ Lotus 
Dc\clopmcnt C'orporallon f...t disk o.tkib 
PcnQnal Compu1c~.01-Jn 1200 

" 



- you buy._..-.. you buy. fo, ... w ... 
..._.. Softwo<o p,oduct MR loJ. 10 lood finl,.,,. .....,....,, ... ..._..1o, .......... i.........,_ 
Allonlen----b yfl rstciDu--
24 hou rs of ,..el pt . 
\Vh y not put o fine dos. lkWnp on 
yov, *'~ ond you wil rk ..... your 

L P "- 1 I °"*"A··--'-~-~ days ~pothng'°ftwo,e - ~-.._ 

- - - • - - - - • - - • ... YUWUOt9rromoll~ uunw 

IF"II SUl'ERFASTCREOITCAAOSALESI..IHE, F.!!n:J1 ~ • , __ 
r:...Jl0512366849(24hrs) .. --~-·---
Imagine Soltwore, Masons Buildings, Exchange Slreet Eost, l.ivefpool, Meneyside L2 JPN. 





NOW ON COMMODORE 700 
WITH ARITHMATIC , CALCULATOR , AND A HOST OF 

NEW FEATURES 

I waat-a 
/tJauJ ~ /tJ&&or1 

P/14~ ~ 
a)afld~ / 

~/~~ 
C£}~/ / / 

.. ic u. mu U/' ID~ oCJo c/tfor~ ef 
t e¥£/ a- w e/ ~ 5~/~ /U-a,l;l6:, 6D ~! 

She needs 'Superscript'! 
~ Feature s 
• Provides full screen edit. delete. erase, 

insert, transfer and document merge 
facm1ies. 

• Simple facilities to send mallshots to 
standard address lists. 

• Powerlul atds to produce tables with wide 
screen. up to 240 characters. horizontal, 
decimal and vertical tabs. 

• Search with opUonal replace. 
• Comprehensive printer controls with 

control of margins. lines per page. 
underlining, bold print, super and sub 
scripts, variable line and character pitch. 

~ Feature s 
• Otctionary in excess of 30,000 words. 
• User definable dictionary with facilities to 

add, delele. print or merge up to 170,000 
words with standard dictionary. 

• Spelling checker verifies largest 
'Superscript document in less than two 
minutes. 

• Displays totals of words, different words 
and unrecognised words. 

• Editing of unrecognised words in 
document includes options to accept, 
tgnore, change or add to user dk:tionary. 

'Superscript' transforms your 
Commodore computer into a true Word 
Processor, enabling your secretary to turn out 
high quality letters, mailshots , quotations, 
etc., faster and easier than ever before. 

But spell? - Adding 'Superspell ' gives 
you access to an extensive dictionary with 
automatic checking of any document entered , 
enabling recognition of spelling errors and 
mistypes. 

If she wants a better machine, and you 
want the very best of Word Processing , then 
you both need a Commodore with 
'Superscript' and 'Superspe/1' available from 
your local Commodore dealer. 

1 
t 

_u~f~ 
~ 4 Park Terrace, Worceste r Park, 
Precision Surrey KT4 7JZ. England. 
Softwa re Telephone 01-330 7166 



IPCN PRO-TEST! 
..__._..,11:11•·"·'· ·~ 

d" wrest les with a "' "chine code sy~tem for the ZX8 1 ""d finds it too cie,e r by half 

mplicity is a virtue 
I) lani~I<' prOC'C'~n, w~ 
c Sinclair 7.XMI 1\a boon for 
hn1 hrmmrd ,n t,., S1nd;m 
re a number of ,ys1cm"1> on 

h 1, one, from Amer,ham 
e, a,~,cr.11111er,1rate mod· 
Jcpcndcnth hul runnin1 
in1c1ra1cd "'hole 
"'1h rtt ma,orcomponcnh 

AM-/X M OS. • machine 
anJ A \ t -LXrDIT. a 1n1 
tcnn,: •\o;.cmhl) code to 

a 11110-pa,, Ii) mt,oi1c 

-.J 1,lhchcar1of1hc.-.),tcm. 
I 00 lhOVln; lhr Olhet IV.O 
lc<1nn<M~n1c .... 11hou111 

'eatures 
:ode monitor,, 1hc nuclcu, 
1cm.all<l1!.ln"l\1hlc101hc-
1"'Cdm1h1\•a) On1hO"An 

•4 150 0 - .... 
4H ........ - .... .. .. •:29 2 A 32 3 4. 
• H 
4.!504. - .... .... •'-500 - a9 
* H 
4.g e,0 - 2 9 2A 
,t 4. S 04. - .... 
•: 3 3 3 19 39 37 f '..ii!& 3 9 2 1! 34. 
• ·33 00 20 2A EH7 
-t 4.S1 3 - .... ,, 3 3 
.t 4.S 0C - 3 3 

hand 11.,\Cmblc' m.1ch1ne 
nal ln01her¥ioord\.11 kl\ 
if). ;,.a\e, mer,e and run 
,(C pn•Jram., entered 1n 

rommand ... lcl \OU ,J\e 
•or mcrJC"themto,t"ther 
nt 1hcm OUI 
,n11or lad.in~ 1n -.C\Cral 
,oukl norm.;ilh e,pcct 10 

at 1h,., pncc. \m-h a, a 
-,.c.in·h·rcpl..cc corn· 

tor. AM·ZXFOIT. " 
the moo11or It leh ,ou 

mgua1,e ,;ourtt rode in 
,a) a, )OU -.ould cnlcr 
enumbcrfiN. thfn te,t .1on, 
kd.-...,edormerJcdon 
, 1hc a~mbkr or for 
amendment Bui I \o\a, 

commands.)() .... hen )OU ma.,e a m1,1al.t' 111 
a hnc, )OU mu)I rc·l)pc the compktc hilt 

The A \I-AZ0" as~mhkr UL.l"' a, 
input thcsourcc«xk from tape v.luch )OU 
produtt v.11h A \ t -7\'.EOI r From 1h1,. 11 
can prod!JCC' c11ber ab'loC-tu1c .,.nan or 
relocatable hmar) codr 

But 1f )OU or1 for absohnc bin.111 code 
)OU ~"11 nttd 10 1m~1 1n )Cl anmher 
'°'paratc r\mer.;;ham pad.a~ the 1\ \ I· 
7.Ji::LOC rdoca1mJ loackr 

\\ 11h lhC' a,\C'mbler. )OU can k,ad more 
than the •,our« file. \0 \OU can ~d 
oftcn·uscd \\mbol u1tn from upc . rathocr 
lhan rc-.n1mJt hcm C\Cr\ 111nc ,ourodc a 
frnh rrogram Y,lU can run ab'iC>tule 
binary programs d1r«1 from 1he machine 
code monitor. and ,ou arc ,:1\cn a numher 
of ri,r~r.11~ to add 10 the ~an· 
da rd Z1'°J 7..80 opcra1t0n... IO make 
programm1n1,easter II O~G. OLK,[)( 
anchofonh 

.. .. .... .... .... .. .. .... 

.... .... .. .. .. .. .... .. .. 
32 3 4. .... .... .... .... 
2& 29 2E zz 

W hal 1\ lac.~1nJm chca\~mblcr ,,a h11le 
~mphcm ~lUrtt rode ha, 10 be loaJc,d 
into the a,~mbler 1-.·1a" before .,~,;.embh 
can ta~e place. and a \4mpkr '1f'P'Oik:h 
•oulJ ha,e httn IO mrorpor.111e 1hc tnt 
ed11or into the a .. ~mbler and ~II chem a"' a 
-.tngkpK~a,c 

All lhrtt pad,.tgts •ill .suppon lhc 
'>lllclair Z'( pnnlcr 

Presentation 
All three: ca\\Clle, \'\)fflC' m dear 1, rnnted 
outcr)ke\CS. bul 'lllllh no INd1ng mSlrlk:· 
11on.sprm1edon1hcm Cacbro~\\o\1lh11\ 
O""n u'IC'r manual.1hou1,h 1hcrc are quite a 
number or ta\1l) ·~t1ed l)poj_Zraph,cal 
error\ 

On the,.,hole. I choughl lheC'Ofltcnt ¥io.l\ 
IK'C'C'ptablc, 1hough here and there 1he 
descnpc1on\ ¥ioerC' • htlk ,ag~ 

In use 
1h1, 1\ a lme-onento11ed The machine <'Ode monitor prO\ed 10 be 1 a \C'rcen e<htor -.11h cas) enrnigh 10 lo:1d, since )OU U\C' lhc 

normal Sinclair rorma1 to do 'l<I But the no 1nir.1-hnc ed111ng other t•o~la~'I. u\C' ad1freren1 form.-1. 

and 1urncdout robe ,cryd 1fflcul110 load 
\lo k>Jo aN)Car'I> -.hen the ed11or ,, 

kJ.aded Instead.• prompt < and a 
c-tJrsor are d1spl.t)ed . C'ommJnd\ arc of the 
one-lellcr ,arieh . Slk:h ~ S for SA\ I . or 
\I f01 '1rRGL. Generali). Che) require a 
p.arameter such as a hnc numbC'r or file 
name . I fell there -.ere 100 fc-. comm;.ianJ,. 

amendmg a hne or 1ext u .. uallv mean1 
ret)p1n11t 

The 11\-.Cm~ler 1\ a different .. 1of\ I I ere, 
there are pknl\ of ('(1mm.:ulds I Lepl 
t.Juni to refer to lhe rnanu.11 There are 
al\O plcnl) of u-.efol pr()fflph 

Once \OU hJ\e mJ\tcrcd lhe--c pad· 
a,n.11,,,pow~le 101.a~ea re .. ·~ cul\ 
through 1hcas\Cmbler But 1l 1\qm1efiddh 
10 use. ,ince ,ou arc fOJt,er haHn{! 10 
change from one ca,-.eue 10 another 

Still. 1he a,,<;Cmbler 1, ,en ,~1 and 1hc 
resuhs are d,,pta,ed on the "°"e-en and 
printer AmeMam·, O'llln·brand load arld 
~,e formal 1.s fa,ccr than Sinda1r\. \o\hlCh 
m.1ln a real difference The ednor , 
howe,,er. "lo""Hlo-.no,eral l pcrformaOC'C' 
a.s don the con\tan1 loadmJ ;1nJ qi, 1nJ 

Reliability 
The big disappointmcn1 ¥io11h this ,\\tem 
,.,., 11, lackoferrorlrapping Tlle'\(111-.are 
re'ipOnded 10 tn\.thd romm.1nJs and data 
b) e11her re1um1ng to BJ\k: .Of CT11\htnJ the 
machine Th!\ C\en happened -. 11h the 
lb!iCmbkr. 'lllhKh I \o\OUlde,pc..-1 tohc,.,ell 
rroimed 

Verdict 
Theremu'II beanea!1er'llla\ 1oproJr,1m ,n 
1\\4:mbly langua1c . The \\Siem l\o fin< 1n 11\ 
roncq,c. t,\it 1 cannot .iJret -.nh the -.a, 
1ht idea ha~ bC'en 1mplcmcn1ed 

TherC' ,s 100 mUC'h fu\\tn,: around ,.,nh 
d1fferen1 c-aS!iCIIC"\ and bu11on·pu\h 1nJ on 
the 1ape recorder 10 load the lhree "C'J'Jratc 
modu~. 'lllhen much of the \,«em could 
be 1mpieme n1cd on a :>tmgle ea,,~ue 

The strong pom1 of1h1s S\\tem 1! the f~I 
1ha1 11 can rope ,.,,eh lar~ amounh of 
ObJect COOC'. Ml m1ghl he belier \Ulled 1(1 
1he fflOfe ·~nous' p,o,:rammer Bui man, 
peopk 'llltll be ,ef) \o\CII '-2111\ficd -.11h 
,,nglc·moduLe, cheaper product., \UCh a, 
ArtK" Comput1ng"s 7, A™'mNer =-··· -- ·· ---··· ----·· --·· -·--··· .._ AM -ZXMO!'lo AM ZXEOIT AM 
AZON ......... m.1Ch1ne code tnONI Of IClll edilor__.., .... ZX81 IMC,.._ C6, 
£4. l8,...... Anwnham Sohwarto:?-40) 
6l)l ,.... Cat1Clt.e ........ 
AM·SPEC'MON b s-iw .....,._ _ .......... 



Although the NewBra1n IS concetved as a total 
system, the unexpanded Processor rtself has a great 
deal to offer It IS available 1n two forms Model AD. 
shown ~wrtha bu1lt-mhned15Play;and Model A 
wtthout the line dtSPla~ Both models can operate 
wrth a monrtor or a telev1Sl<ln set 
MEMORY 
0 24KbytesofROM, 
o 32 bytes of RAM, atleast 28K of which IS available 
to the user 
THE SCREEN DISPLAY 
o 40 or 00 characters to the hne - wtthout affecbng 
the 28K bytes of RAM at)".Jurdisposal; 
o 24 or 30 lines to the screen, 
o well-formed characters. with true descenders; 
o a full European character set, 
o normal or reverse Video, high resolutt0n graphtCS 
on screen of controllable SIZe, 256. 320. 512 or 640 
horizontal resolutt0n by 250 verbcal Imes, 
o a fac1hty to set up a "page" of up to 255 lines with 
the screen acbngasa "window'' to d15Play rt. 
o ab1hty to ma1nta1n several such pagessimultane­
ou~and to SW1tch rapidly between them. 
o text may be used on graphtCSscreenaswellason 
parts of the Video screen not used by graphics 
CHARACTER SET 
o 512 characters, including the full ASCII set, all 
European accented characters. Greek and graphlCS 
symbols. 
GRAPHICS 
o 20 powerful graphtCS commands; 
o all text characters usable on the graphtCS screen; 
o vanable·Slled graphtCS screen, wrth the rest of the 
screen available for text - for versatilrty and to save 
memol)I 

SOFTWARE 
Enhanced ANSI B<\SIC; screen edrtor (32 
commands); mathernabcs package 00 signtficant 
fig1Jres); graphtCS commands 
o a veryfnendlyscreen edrtor-a delight to use and 
readily adapted to text processing; 
o anthmetic to 10 signdicant fig1Jres; 
o verycontrollableoutputformattingof numbers­
mvaluable for accounbng; statisbcs and sc1enbfic 
applicattOns; 
o a powerful, much enhanced B<\SIC; 
o a very fieXJble operating system, which allows any 
data stream to be opened to any device. 
INTERFACES 
o two tape cassette ports built mtotheprocessorunrt; 
o a bu11t-1n pnnter interface, 
o a built-in communicatt0ns mterface(V24/RS232); 
o a video monrtor interlace, 
o a lV interface; 
o an expanst0n interface for NewBram system 
expanst0n modules 
KEYBOARD 
o standard typewrrter prtch, actlOn, layout and SIZe, 
with ed1bngccntrol and graphtCS keys. 

\ou can get everything in the box on the 



~}OU understand the facts and fig.ires on 
theleft}Ou'II soon realisethatNe.vBrain has to 
be one of the most powerful micros around. 

Howe.ier, if }OU find the box on the left a 
little hard to follow, donl worry. 

We've g:>t c,;er 120 dealers nationwide 
who've g:>tall the answers at their fingertips. 

Either way }Ou'II diSCCNer that Ne.vBrain 
is the kind of micro that will stop the 
competiticn getting a look in. 

At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to CNer thirty times that amount So 
there's no chance of being left behind in the 
micro race. 

It comes with a very powerful lang.iage 
(enhanced ANSI BASIC) and it'll take CP/M; 
so it'll work on the same system as similar big 
businessmicros,~ng}Outhecapacitytouse 
an almost limitless variety of tried and tested 
software. 

But most of all Ne.vBrain is a machine 
that can expand. 

It's designed to take disks, printers and 
memoryexpansionmodules(upto2M bytes) 
plusanythingelse}Ou'd expecta professional 
business micro to handle. 

So, whether }OU understand the box 
on the left or not pay a visit to someone in the 
know on the right 

They'll answer all }Our questions and ~e 
}OU a full demonstration. 

Alewli'aiin 
Grundy Busmess S~ems Ltd, Grundy House. 

Somerset Road,Tedd1ngton. 
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left from anyone in the box on the right. 



Middle 
Earth? 
1llc prkcof microscont1nucs to 
plumme t as manufact urers find 
newer and bcucr ways to cram 
more and more ci rcuits 0010 
chips. Unfortuna1cly, thcsamc 
cannot be sa1dabou1 mcchanK· 
al magnetic storage. 

The micro commonly stores 
its data on a floppy disk. 

The disk and dm ·c v.crc 
onginally conceived as a way of 
transpor ting programs be· 
twccn large mini or mainframe 
compu ters. II wasn't long be· 
fore it was realised that lhe 
driv e was tailor-made for the 
micro. and disk opera tin g sys­
tems hk c CPIM were de\cloped 
to take advantage. 

11us was. and in many cases 
still is. a wholly adequate and 
cos1~ nce11vc storage arrange­
ment. But the bu)'CT o f a £100 
micro is not rcally1 nt hc market 
for a storage dC\'1ce which 
probably costs at least twice as 
much as his compute r . 

The rca~n the floppy dn,•c 
hasn't kept pace v.ith lhe plum­
meting prices or micros 1s be· 
cause ifs a mcchanteal device. 

II requ ires a ,cry precise 
s1cpper molor 10 position the 
head over the cor r ect track an d 
the ahg.nmen t o r all the moving 
components iscn1ical. Because 
or these const ra1ms there 1s a 
limit 101he nu mber or enginee r· 
ing oomcn that may safely be 
CUI . 

Those or you wa1ung hope· 
fully for the ar m -al of lhe 
microdi sk. by the way, 
shoul dn 'I expect 1ha1 'm icro' 
will al.so refer 10 the price. 

Present 1nd1cat1ons ar c tha t 
these noppy drh·es will cos1 

about the same (perhaps C'-Cn· 
tu ally a litt le less) 1han the 
pr escnl range of 5V•m drn ·cs. 

Meanwhi le. the !rusty 
domes t1ccassc11e tape recorder 
is bcgmmng to sho w 11s hm1la· 
11ons. especially as it has to 
servtee large r and la rger 
memories. 

Part or the procedure for 
loading a 16Kpr ogram m ,·ol"es 
making a t lea~, one cup of 
coffee while the casscne slowly 
unburdens itself or the dat a. 

The time factor cou ld pr ob· 
ably be toleraicd if you had the 
as.surancc that the load mg 
wouldn't cr ash (us ually Just a 
rewseconds from the end of the 
program). 

l ryouow n a rda11velychcap 
micro 1t see ms reasonable to 
ass ume you arc prepare d to put 
up with a linlc choppi ng and 
changing or media and a hnle 
more waiting ror data to load. in 
exc hange for a storage de, ·ice 
pnced somew here bct.,.,·een a 
domestic cassette tape system 
and a full·bk>wn disk dri,e. 

The interest shown m Sm· 
cla1r·s mysteriou s m1crodmc is 
enough of an 1nd1ca11on that the 
mar kcl is more tha n ready for 
an 'in 1crmcd1ate tech no logy·. 

Although the BB C is in a 
'medium' price range. its corn· 
prc hcnsivc range or on-board 
interfaces make s its a prime 
target fo r a cheaper storage 
device. 

1be I lobbit from Ikon is one 
of a new breed of reasonably _ 
intelligen t tape ctc,·iccs. It sue- I 
cessfulty bndgcs 1he domestic J 
casseueffloppy di sk price gap~ 
forl he DBCow ner. IMSc:alel ~ 

TI 
Hobbit 1s a tape recording uni1 as 

ell as a ca~tte ope:ra ting system for 
t e BBC micro (models A an d D). It 

provides the user with an alternative to 
expensive disk drives. but with some 
limitations. 

befo re the casse tt e umt can be u~d. 
Once 1nstalled . 1he I lo bbi t .... ill prov ide a 

fas1cr, more dfic 1cn t and flexib le wa) to 
store data a nd programs than usmg a 
conve ntional casse tte recorder. 

It should be noted from the start that, 
altho ugh 1hc Hobbit prOHdcS man) 
powerful commands 10 enable the ~\Ing 
a nd loading of data or programs. 11 shou ld 
nor be purchased o n t he assump11on that 11 
will provide a co mplete alternatl\ e 10 disk 
drives. 

1bc Hobbit comes in tv.o pans - the 
casse tt e unit and an integrated circull ( IC) 
which conta ms the tape ope ralmg S)'Stcm 
to dn ve the I lobbi1. 

Tiu s ROM mus1 be mscrted 1n10 one or 
th ree socke ts w1th11t the BBC machine 

What 1he I lobb 1t can pro,1de 1s a super 
dfiaenl, fast and nex1ble mea nsors1onng 
and rctncvmgdata and programs. All the• 
tape com mands arc suppor!ed b) the 
l-lobbll plu s a fc..,. mor e and 11 ..,.ould be 
~~1b lc 10 use random access files. 

Presentation 
1bc Hobbit cassette um! come) 1n ..,. hat 1s 
best descnbcd as a 'black box'. The umt is 
approxima tely JY.zin wide x J"~ ,n high x 
4in deep. Weighing approximate!) 21bs. 
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the umt 1s small and compact. 
It 1sa Ph1l1psd1g1talcassc1te um1 w11h an 

c~tra boa rd m 1he back containing the 
nttessaryc1rcu11ry 10 enable 1110 talk 1othe 
Beeb . 

The unit rests on four large rubber feel 
which g.np most surfaces quite firmly- a 
good piece of design since )OU wooldn't 
want )Our £135 piece of kit shdmg about 
the table . 

The power cord 1s3ft long and one end is 
mserted into the amoliar) powe r supply of 

1he BBC machine . Unforlunately. thedata 
cable (ribbon cable) 1~ only lf l &n. llus 1s 
inserted into the 20-pin u~r port on the 
undcrs1deor1he BBC and this difference 1n 
length or cable~ w 111 mean lhal the tape un11 
can be only some nine 1oches from the 
micro. 

Ikon could ha\C pro\ ·ided a longer 
ribbon cable ast h1ssmall d1~tarlCe between 
the I lobbit and the compute r can be quite 
annoying. 

The Ikon uses Phil ips d1g1ta l mini· 
casscues which arc the sa me size a~ the 
casseues used in many d1cta1mg mac hines 
(55 x 32mm) . Ikon can supply add1ttona l 
cassetlcs at £17.SO a box of SIX; standard 
dicta phone casseues can be used bu1 w11h 
lov.·cr r ecordmg quality . 

The ope rati ng S)~lcm for the I lobbH is 
house d 1n a 28-pm PROM (p rogrammable 
ROM ). II ron1a1ns rhe necessar) software 
to dnvc the I lobb1t cassette uml as well as 
the commands to opera te 11. 

Setting it up 
h was a p&ty 1ha1 the documcn1a11on 1ha1 
came w11h the I lobb1t was nol as compre· 
hens1ve as the unit uself. With an) piece of 
eq u1pmen1 that needs interfacing 10 a 
m1cro.documc ntat1onc a nmean1 he d1ffer­
cncc between selling the th ing up correct ly 
or messing up the whole show . 

NO\\"here near eno ugh ad\lCC or tips arc 
gJ\'Cn in t he docu mentation with regard 10 
sett ing up 1he ll obbt1. Unfort unately 1h1s 
exte nded to using the umt as well. 

The case of 1he keyboard has 10 be 
removed and the keyboard unscrewed 10 
ins1all the PROM m10 one of the spare 
sockets- JC 100. ICIOI or IC88. Th is ,s a 
good design feat ure as 1t means that 1f a 
v.'Ordprocessor on RO M 1s 1n ICIOO then 
the I lobbtt PROM can be installed m one 
of the ot hers . 

Insert ing 1hc PROM pro\·cd to be ,cry 
t ricky a nd grca1 care had to be taken to 
avoid ben ding a nyof 1he p&ns. faen under 
good light it was difficult to sec whet her 
the pins of the PROM were correctly 
aligned with the correspond ing sockc1-
holes . 

I would suggest you use a flashhghl ""hen 
car rying out this pa rt of the opera11on as 
insta lling the PROM the wrong way round 
or bre aking one of 1he pins could ha\·e 
disast rous effects for you (financially) and 
the Beeb (clcctromca lly). 

The PROM itself took about 1en 
minutes 10 install. 

The conn« ting cable "' h1ch attaches to 
1he ll obbi1 cassette umt and a llows the 
I lobbi t to commu nicate w11h the Beeb had 
10 be connected 10 the user port or the 
Beeb. 

WARN ING: of all the operauons in 
setting up the Hobbit 1h1s is the one 1ha1 
MUST be carried ou1 precisely. If 1he 
connecto r is not prope rl) installed - 1c 
ha lfthc pms in and half ou1- 1hcn extreme 
violence can be inflicted on )'OUT micro. 

The confusing pa rt was t he task of 
plugging m the po"'e r cord from the 
casse t te un11 to the aux iliary po"'er supply 
socket on the BBC . The 1ns1ruct 1on 
manual instructed me 10 'check that the 

pola rising bump on the plug is nearest the 
computer.· 

What's a polansmg bump? After much 
dehberat1on a nd the third phone call to 
Ikon m Wales. I d1sro,·ered 1ha1 a 
polar ising bu mp is a tmy triangle or plas tic 
on the mside edge or the casing of the 
power cord. But of course! 

Wo rds 10 the dfect of· Pu11he plug in so 
the leners RS are facing the computer· 
would ha\e been in orde r here. 

A oo1her problcm with inserting a powe r 
cord 1010 the Beeb'sau:uharypowe r socket 
I! that the socket 1s ,cry wobb ly and it is 
difficult totell whether the plug concerned 
I! inse rted prope rly. 

I understa nd that Acorn will be produc· 
mg a d 1fferen1 socket m the nea r fu1ure . 

After the PROM has been mstalled and 
t he necessary lmks moved the BBC can be 
reasse mbled. 

Altoget her ins talling Hobbit pro, ·ed to 
be very tricky. partly beca use I don·, have 
much experience m fiddling with hard­
ware. partlybcca useofb.addesign features 
of the BBC. and mostly because the 
documc n1a 11on ,s not compre hensive 
enough. 

If this descnp1 ion of installing the 
I lobbit is pu ttm gyoo off the idea of buying 
one - don' t let it . Time and pat ience 
YiOuld ha,·e cure d most or the problems 1 
cncou n1crcd. Bui if. hke me. you don' t like 
1he idea of going th roug h the fiasco of 
1ns1alhng the system. Ikon Compu1er 
Prod ucts will do the 1ns1allation for you for 
a fiver plus VAT. 

In use 
After installation the BBC can be turned 
on. The Ikon copyright is displayed 
togtt her w11h 1he company's telephone 
number. This pro\•cd ,·cry handy . 

Eac h acti\'c file requires a buffe r and the 
ll obbit sets up two such buffcrS. A fun her 
three can be set up to enable up to fo ·e 
act ive (open) files a 1 one time. 

When using a cassette fo r the first l ime it 
has 10 be formaued. This process ca kes 
abou 1 two minutes and a name fo r the 1apc 
is req uired from the use r . 

Each side of every cas.sene needs a 
unK(ue na me so !hat !he Hobbit wilt koow 
what's happened and will respon d accor· 
d1ngly. 

Files can now be created just as you 
wou ld if using an ordinary casseue recor­
der . The btgd1ffcr cncc is that the Hobbit is 
comple tely under software con u ol. No 
need to use rewind. fast forwa rd. recor d , 
play or ahgn the tape to the next 
program/dala file: the I lobbit docsall thal . 

Sa"ing program files proved to be 
simphoty 11self. Once my test prog ram w•as 
wn uen all that was needed was to type 
'SAV E MD EMO' .. and h11 the return key 
and the l lobbi t wcnl mtoact 1on . 

The tape moves abou 1 and when a free 
area on tape is fou nd, the 1ape siops. 1he 
buffe r is filled then flushed to tape unt1l 1he 
SA VE is completed. 

The l-lobbi t is muc h fas ter at loading and 
saving programs and data than convcn· 
l ional casse tt e rcco rdcB . 7SO b)·teso r data 
arc s.avcdlloaded pe r second compa red to 54• 
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QUESTION: WHERE CAN I BUY . . . 
NEWBRAIN 'A ' 
NEWBRAIN 'AD ' 
SINCLAIR ZX81 
SINCLAIR SPECTRUM 16K 
SINCLAIR SPECTRUM 48K 
ORIC 1 48K 
SINCLAIR ZX Printer 
SINCLAIR ZX 16K Ram pack 
SEIKOSHA GP-250X Printer 
SEI KOS HAG P-1 OOA Printer 
BMC BM12E Green monitor 
SANYO SCM12H Green monitor 
SANYO SCM12N Green monitor 

ANSWER: 

for £225 ·50 
for £260 ·00 

for £48 ·00 
for £121 ·00 
for £171 ·00 
for £168 ·00 

for £58 ·00 
for £28 ·50 

for £240·00 
for £200 ·00 
for £100 ·00 
for £100 ·00 

for £85 ·00 

m~CPiOCEll camPUTEPi SYSTEms 

Post and Packing : Please add £3 for each item ... any more than three items 
Post and Packing Free. 

For Access phone orders please ring 0532 681366 

TO MICROCELL COMPUTER SYSTEMS , PO BOX MT12 . LEEDS 17 

BLOCK CAPITALS PLEASE 

NAME : ________ _ 

ADDRESS : __ _____ _ 

PLEAS E SEND ME YOUR FULL PRICE LIST 

D PLEASE 
TICK 

Pl<aMdeb,1myAc<ffsAc<ound I I I I I I I I I I ! I 

ITEMS REQUIRED 

TOTAL 
POST AND PACKING 

TOTAL ENCLOSED 

PRIG 



STOP PRESS 

16k RAM 
EXPANSION 

£28.95 
r----------------------O ATARI NEWSLETTER PllASE SEND ME Nome---- -I D VIC 20 PRODUCTS . . . . . . . . . . . . . . . . . . . . . . . . . . . lddrou I 
I D COMMODORE 64 ~:':t':.c~::.~ ':.C .. ,ca •• 

0 
· I 

I 
D ATARI PRODUCTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LLL.J I ITI] ITI]d; =v~~ wdoA nota (24llr. &NSIP'llltttf SUMCIJ ill] PCN1 

I 208~ Rd,AisLurtf.,liwe1 pool Ul051 TIFTJJil ·----------------------~ 



it• an o rdinary cassette 's ISObytec ap.acity. 
II shoul d be no ted . ho'ol.c,·er . that 

loadlsa\ 'C t imes ma y be longer tha n 
normally expect ed . If you want to food a 
prog ram ca lled S LOGS tbe Hobbit first 
checks v..hc thcr BLOG S is in tbe cata· 
logue . If BLOG S exi sts the I lobb n then 
mm·e s the casse tte a nd thrn LO A Ds. 

An exam ple of thi s v.as my first pr og ra m 
which 1ook 12 seco nds 10 SAVE but 23 
seconds at a la ter 11me to LOAD . 

The record ing qua h1y pro\ ed to be 
cxa=llenl. Tv. o small tes t programs v.erc 
wm tcn to test 1hc qua lily a nd speed of the 
I lob bit as a mediu m for slonng data . Th e 
first prog ram sa ,·ed 10.000 num be rs onto 
tape and the seco nd read the da ta files a nd 
\'Cnfi cd the number s. 

Eac h prog ram was run ten t imes. the 
first too k four min utes 33 seco nds (a \ Cf· 
age) to run ea ch t ime. and the second took 
four minut es 22 seco nds. The result ? Not 
one number was recorded incor rect I) . 

Afte r comple ting this test . I entered 
·•D EL ETE .. DATA : 0' 1o dc lcte the test 
dala ; to my surprise 11 too k three m1nu1es 
S2 second s. The re ason for this is that the 
ll ob b1t ·chain s' along e, e r) block of the 
file to be delel cd and ma rks 11 without 
actuall y erasing it . Any subsequent 
SAVE s will o ,erwnt c the file . 

In case a file as accident ally dele ted 1t can 
bcsa , cd by us1ng 1he l lob b11's "R ECO UP 
comm and . 

The ll obb 11 has 19 error messages. 
Unfortun a tely the messages them ~ h es 
arc not , cry deta iled a nd lhc manual docs 
not conum a h~t of e rror messages. 

The re arc also two ha rdv.are sna g). 
First . the I lobb1t needs a clock to kee p 
track of thmgs a nd w makes U'>C of the 
BBC"s int ern al timer. 

I d1scmc rcd this only v.hcn I was 
runnmg so mt' bc nchtcsts a nd lht' 11mer 
informed me 1ha1 the test had take n .io 
seco nds v.hcn 11 had really taken fou r 
minut es . 

Second , it 1s norma lly poss ible to type 
CT RL B a nd a ll outp ul 10 the screen v.ill 
appea r on · 1he prmtcr . No t v.uh the 
Hob bit . I fou nd 1ha 1 the S)"Slcm v.·ould Just 
ha ng-up whe n a hs11ng of the progra m 
prese nt m me mory was asked for . 

The only way I could gel prope r 
pnn tout was to use •FX comma nds JUSt 
befo re and 1mmed1a1cl) af1er pnn1ou1 was 
require d . 

Verdict 
You w,ll no doubt ha,c noticed that I ha\ e 
not compa red disk drh es wi1h the I lob bit . 
Th is is bcc .au.sc. "'h ilc on one hand 1hc) a rc 
very similar - ra ndom ac« ss. append . 
copy e1c - on !he othe r they arc rad ica lly 
d1ffcrcn1 . 

The Mobb11 takes 1he drudger y out or 
using cassette s . and w11h its c xcc:llc nt 
pe rform a nce. oui.strips any cassette rcror · 
dc r I ha,'C Stt n . 

...._ ltobbi1. 1apcs)~lcmf<K88Cm,cr o 
,.._ £13.5(+ VAT) ........ 88 C userporl 
Clllilll Ikon Computer Products, 099oa21 n s. 

PCN APR U.191JJ 



THE CHEAPEST 
KNOWN RAMPACKS 

IN THE WORLD 
16KRAMPACK 

£19.75 

FULLY COMPATIBLE 
WITH SINCLAIR ZX81 

AND ALL ACCESSORIES 
lSIMPlYPluGS 

STRAIGH'TtNTOUSER 
PORT AT REAR OIF 

COMPUTER 

e ,.ULL Y CAHD TIEITI. O AND OUAIIANTHD 
e IIEC UIII NO-WO••LI OIESIO N 

• IA.Ml: ILIU( CAH I ll.I[ FOfl •OTH VDIIIO NI 
e LOW COST . IXCIE.~TIONAL ILIECTIIO N ICI 

• OOLD~ LATI O IDQII CONNI CTOllt 
• COATIDFOII UlTIIA LONQ Lin 

~IJIIJClUOEIVAr-..,, ~, .DEuvvt'l'~LY'40Art 
IIDIO~l'Ol"•Y ... TO 

CHE ET AH MARKETING LTD 
359 THE STRANO LONDON WC2 111 01· 240 7939 

64KRAMPACK 

£44.75 

FOX ELECTRONICS ~ 
Product, f~~Jf P1.:.e5::reRUM VIC 20 mJ BBC OWNERS 

FOX ELECTRONICS 

~~~[) BatingslOke. --l'UAR •t2..IIP'OS1'MIPACI .. 

PCN AP Rl .5.1983 

Why not consider the HOBBIT FLOPPYTAPE SYSTEM 
for your computer? 
The HOBBIT gives you all the facilities you would 
expect from a floppy disc at a fraction of the price. 

Brief Specifications 
-I> Read!Write speed of 750 BYTES per second 
-I> cap.,city: 101K BYTES per CASSETTE 
-I> Average access time 22 seconds 
-I> Up to 138 FILES per CASSETTE 
-I> Completely automatic- no buttons to press 
-I> fully built, boxed and tesled. Just plug in and go 
-1> System can support TWO ORIVES 

Available from stock 
PRICE £135.00 plus VAT 

Also available for NASCOM computers 
PRICE £120.00 plus VAT 

Access and Barclaycard accepted 

For more details contact: 

U·u:m Computer Products 
KILN LAKE, LAUGHARNE, CARMARTHEN, 

DYFED SA33 40E. 
Tel: Laugharne (099 421) 515 

" 



kentJDicro 
sys, t::ffiS ... where expertise comes first! 

We know there are manywhowiH be happytosell:;oull>elrmachlne , however, we have mo<e tooller:;ou than moot other 

companies . 

We have the necessary knowledge to analyse :;our requiremenll and then supply a system to Iha resulting specification, 

0< a ready written business package . 

Among our staff are programming expens in the Scientific and Engl,-,tng - •• wel as commen:i.l pn>gl'9ffl· 

mera. 

XEROX 820 (bolowl --... -torbeftel"ti......decililona. 

(left) ACT llflfUI 1 

~ ~ • .-..ot........, -------- ... 
dw .. andtoe.i~~­
bNl:Nllng 16--ol PMON11 ~ 
.. ~MM:tlhe tor~ 

ollveHI ET351 -

Entln11r1 I Scltntllb l 

COME AND SEE 

THE HEW •'Ill•• 
MJCROCOWVTER 

Mon PtrionRIICI '°' £2,500 

IIIH '"' Compultf In Mslofyl 

kent.rr,icro sys,t::ms 
..• oo now you nNd look no further for gen ulM prolesaioNII advlcel 

Conquest House , 17 Palace Street, 
Canterbury CT1 2DJ Telephone (0227) 50200/50366 

Tl99/4A CASSETIE SOFTWARE 
TASK FORCE 
ic...,-111ot-r1. ...... .,. ....................... ,.. ..... . 
_ .. "-•"""'9,-,-' Hai... ..... ,__nll ..... ..._..,. .. 
,-l f'11 .. ,._ .. _.,..,._~,...._ . ..... .. __ 

..... ) ............ r............ 0., 

OAMBUSTERS 
Y•-•...._..,. ... .._.~.,..i• W'-WY•U Y• 
_....,. .. ~...._ __ ............ y- .............. .. 

c:,:':.;::,.•..--.._. ....... _ ....................... ,.... .. --~--,... ............ ..,..._..__ --· NA VARONE 
,.,_. ....... ._,_ ... 1,.,._. ............. """..., ..... 
.......... ,11, ...................... _, ....... _ o..,.. ..... ...... ___ -2y._,_ ...... ._ • .._ 
-· n., 
T.V. SET-UP 
~,_ • ....,_,_.....,....,."-' .......... rl.,-Tli ..._ 

==~ .::~~-=-.;!:'=:! 
..,_. "" 
CHARD RAW (Sprite.e,baracter code ce.ne.rator) 
~ ..... _____ ,_s..-.~ ........... --
_.,..,.... c- , ............ .... ... s.-- .... .... -~--------....--------.... __ .....,.._ ........... __ .... .__IASIC,....• ..................... _ ......... ,...._..._ ..... 
_, ............ "'" ........ ....--. ......... ....... 
.......... .__....Ea-....._ "" 
BASIC CHARO RAW 
S--••[1--,._0..-_.,.TII.UIC.-.• t•I P...,. ,.__._.,... 
l'OSTAGENIIJHOOll8•n ~ ISf•-
~; , . .., .... ....,___, 
our nsonwwun• .,,....,..,. .... w .... ..- .. 
DUUR ENOUUUU WELCOME ON ALL SOflWAIIE. 

PROSOFT BUSINESS SYSTEMS 
«A ST UONAROS RO. BEXHILL-ON·SEA. 
E SUSSEX T~ 1J8 
TEUP!tONE BEXHIU-ON·SEA(CM24) 221931 

Make the Most of Your ZX SpectNm 

ZX Spectrum User 's 
Handbook 

R J Simpson and T J Terrell 
This new handbook will help you make tile most al 

yoor ZX Spectrum. n glYes clear aescr1ptlons al tile 
leo11Jres and operation al tile machine and explains 
programming In bolh BASIC and machine code to 
help you exploit all tile Spectrum's leo11Jres In many 
practical oppllcottons. Colour pages Illustrate tile 
Spectrum's oovoncect COiour copabllffles and tile 
sound lociUtles ore d8SCl1bect. 

llolll hordWore and software ore coverect and tile 
outhofS explain how to lnterfoce yoor computer with 
peripherals. 

In oddHlon. many onglnol and excmng programs In 
BASIC and machine code ore lnctudect olOng with 
exercises and and workect examples to help yoo gain 
hoflds.-On experience. 
zx Spectrum user's Handbook Is tile essential book 

to hove beside your computer. 
Soltcover 208 pages lllustrOlect 
1983 216 x 138 mm O .OS 01323 0 £6.95 
ORDER NOW from our local Bookseller 

A co1o logue g iving delolls of o ll 
our computer titles Is available from:· 

N - Toch~ Books 
Bofough Groen. Sevenooks, Kent Tll15 



Oubnet keeps you in 101.Kh "-i1h the microcosm of personal 
computer cnthu.sias1s t hroughout the UK. It 1s dni dcd into two 
sections-clubs and user groups. 

We will publish a list of each ~e1ion on alternate v.ceks. 
starl ing th1.s 11i« k with user groups, 

l't13;1d;tll'JitW --ANnA l-t....G,.,..Sub,; 1" No 

C:!:f ~~~~is fu!~.!~ 
Dnvr.CO>"rntry.0203611156 
M~AffftlwrG,...._ Mttll 
atA,. 1C ,Crestt nl R~ .c,...1. 
M~rr 8o.i T uctdllpucq,i 

~~~;!:.'n:~..:fJohll 
Fa,bwonti , Manc:hH!n , 06141111 ~ :'Ii•,.._ AftRi A'- lwr (; ..... . 

~:.-m:a:.:.~G::a~~~-
Romr°'d · Ear • 
MHw•yANnUtff G,.... li.ttti.a1 
54Joha fokr~on ~ M()ft(br 
of MOfttll al 1pm Sr-,,i a1 9pM 
111u™*-)'l* the Fwi & Hound . 
Cll.llhMI C011tae1(.1(111R1i111C"r.tioSI 
Joftn'~ t=~1Sctioot . ~~1tt1, 
Oal,._,Kr111.063'.t2811(1b)l,0()}4 
J1}4~ (t"Yi:) 

PC:'11 APRU.198.J 

Entries include up-to-date inform atio n as far as possible. and 
group organisers should let us know of change . 

And if you've Just s:iar1cd your O"-n club drop us a line and 
11ie'II spread the word. Wnt c 10: O ubnct. Ptrso11a/ Compultr 
Ntw.·s. VNU. 620xfo rd Stree t. London WIA 2110. 

s..t._. Utm .t l"m~ ... . 

~J=~?S~;::rAon 
IL,;tu,rd l)ytr, JJ Par"-m R~. 

~~~ ... c ..... Pt~ 
-,1,c:nu Conun DrCbmSm11h , 

=1:~~ft~~Roaa. 
UK l"d l!wnO.llo.A 11•lllllwbt (10. 
-•urr CorllXI l6Cl Lvwo. Roed , 
loftdotlNWIJ8L 
~~c...._. MctbacPol)1ttb1"11C 
o( North London. Eden GrO\'r, Room 

~~~ .. :~~.Jh'1: 
~~1:l&~~~F­
~~11::!R~J~:'"XI 
\\ ~ &.a..lilu Pd Uwn 0..,. Mttb 
IIAraoldSdlool.81.ttkpoolOlllhe =~.:n.-~~~..:t D 
n.or.-. 8'acl.poolf'Y5J5'T 

-Vic 
\ 'lt...,..~ dltb COfllXI 
Johnl~.12Ar<koc:lSuctt, 
8WY1ttr.~1n, 
\ 'ltl!wnGf'Np. MttlS OllahCIIWlle 

~~~~~!':;~.~of ContK"t RobtnBradhttr 
\'k--lfC-. l"ropolC'ddub 
Coft!XI J 8111111r. 1 8rxh Ro.cl. 
Cromtr,Noffolk,0216l31z:8..f9 --c ........... u-G,...,uK . MttlS 
Ill COfflm11n11yCrn1r1:,C•Y1:Maal 
hrkV11bJcl'lfrlttlll )'Hr Subt(U 
COfltactt -" USA. Au.;1B!i, and 

f= ~~~:::·.~:=: 
lbrprndc" .l kn~. OS827~ 

CPIM 
CPiMllitnGNNlf!lK .SuM.£7 
Solt•"Mtltbr11ry,nc,•*tttr,help 

lfflelMOS 
U ,'.l ... ttMDSUwnG,... . 
llo(:'UIC'11rrC0111acti.c..is t1arcl,co 
SPACE, TheOOCoadl ll o-,, 

~=~ lfl;;.-;-·Sc:~rn1. 

ltlMca Alldio 5100 

J•pitff A«lwnO...~bs. C1 
:'lirW'ik11rr.Nd._ COIIIIIC1,Job• 

~_;!~~ri:r~Strttt , 
Mattel 
Mattel IMdti,'Wtll T \'C:_G....,. 

=~'°'f!:~=~":!.· 
~u.-1rr'*f)m 

" 



THE ASSOCIATION OF LONDON COMPUTER CLUBS PRESENT 

TO BOOK A STAND 
RING Ol 360 0021 

Software , Hardware . Peripherals and bits 
for all Micros 
FREE unbiased advice from the club stands 

Robots and other dub projects 

The popular bring and buy sale will 
again be held on Saturday {only) 
Turn up with what you've got! 
A great day out for all the family 

PRICE OF ADMISSION £1.50 
£1.00 Children 

10am-6pm 



-Pri-r, tlnll.llC11ttG...., .Coau.ccDr 

=::.~~kf~~t~:~trc. 
Bd mon1,0urlwn,Cl.ll!564282 
~ .. MkffUMnG,....Ncwslc11tr 
((llli.t Medocom, 1·21h.- ·uS utt1 
LoodooWI 
'n S-lt~ ledk9thdl ......... .,.,lMn. 
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Remember 
Let us know abo ut your micro club or user group 
so we can be sur e the inform atio n print ed here is 
up to date. Drop a card to , Sand ra Grandi son , 
Listings Edit or, a t Perso110/ Computer News. 
620xfo rd Str eet , London WJA2HG ,orgiveher 
a call on O 1-636 6890. 



SPECTRUM COMES TO LIFE I 

SPOOKYMAN 

ABB EX 
THE GAMES PEOPLE 

EAT THE PILLS AND KEEP AWAY FROM 
THE GHOSTS. EAT THE VITAMINS AND 
CHASE THE GHOSTS. FULL MACHINE 
CODE ARCADE ACTION AND SOUND. 
DESIGNED TO MAKE YOUR ADRENALINE 

RUN HIGH. PRICE £4.95 

I 

COSMOS YOU HAVE THE JOB OF PROTECTING A I 
CONVOY FROM ALIENS AND METEOR 

STORMS. WATCH OUT FOR THE SPACE 
MINES AS YOU PLAY THIS AMAZING 
MACHINE CODE ARCADE ACTION 
SIMULATION PROGRAM. PRICE £4.95 

OTHER GAMES IN OUR SPECTRUM RANGE INCLUDE: 
ANDROIDS RUN, HIGH N_OON, ETX, INVASION , 

FAUST'$ FOLLY (Adventure) , HARRIER -ALL AT £5.95 

ABB EX ELECTRONICS LTD. 
20 ASHLEY COURT , GREAT NORTHWAY , LONOON NW4 
Tel : 01·203 1465 
PLEASE COMPLETE IN BLOCK CAPS 

NAM E (Mr/ Mrs/ Miss) .. 
ADDRESS ..... 
(CARD HOLDERS ) .... 
POSTCOOE . PHONE NO 

Make cheques payable to ABBEX ELECTRONICS L TO 

lencloMmy-lo<C 

:.=. ~ ~ l;~~~ p ACCESS Sogned 

NUMBER! I I I I I I I I I I I I I I I I date 

PI .. N send me the following 
(Allow 14 days tor dettve<y) 

O SPOOKYMAN 
PRICECUS 

O COSMOS 
PRICECU5 

O OTHER GAME ..•.............•....... 
PRICE CS.95 

O CATALOGUE 



ATARI f'NCU fll(OUCfO ! 
Wt .i StlOCI Shop 1<1 1)1,HMd 10 Ml<'IOVnOI som., 
l1ntHIIC r1duc11on1 In IM pocu of !he AIIII 400 IOO 
l)efaonal compulefs W I Ml- IN! !he At 1 11 M Ill 
new Dl'IC4I wwl become tM U K ·, most popu l..- pe1 
ton-1 compu1et 9fld "-Ye lhefefol'I Mt up lhe S,loc:1 
Ate, , llMrl C$ub Th,1 clut, 1 fr1ady IIN I hbfa,y of 
C,,,,et SOO p,ogr 1m1 l rod w,11'1 ,;our purCNM of I .aoo 
or IOO COft\PUl.., - w,11 g,v1 vou IM f.,ac 100 lrN of 
~(>t: T~I ... . llto ~ )SO Pl'O ... ~IV - •I 
ti n g1me1 end ut,hlv pr09r1ons , ~ lrl b.itd 
~ ComP'et• the ·~ oouoon end -·" Mnd Y<M11\l•IM't•·•• ..... .,.,..1+vt+,9,.,.u,111ng01101 )01 
11 11 o, 01 309 1111 

£159 
£228 
£349 

400/800 SOFTWARE & PERIPHERALS 

.. 



MICRO QUESTIONS. 
ERS 

Computer Answers, 
the unique magazine 
that solves your micro 
queries and problems. 

Free Question and 
luiswers service 

_.;-;---
Free Advertise r Re~~ 

Included in our regular sections this month: 

* UPGRADE: A first look at the super 
powerful Sage IV. 

* CONNECTIONS: How Basic plus a little 
circuitry can control the home. 

* PROGRAMMING: Find out what it's like 
to be a professional games programmer. 

* INSIDE THE SYSTEM: Get into your 
system with software tools. 

* APPLICATIONS: Who will produce the 
first micro concerto? 

* BUYING AND BACKUP: Take the 
backache out of programming-micro 
ergonomics. 

THE DRAGON AND TEXAS CLINIC: 
Seven pages of answers to many questions on 
these popular micros. 

Plus sacks of readers' questions.ANSWERED 

COMPIQ;JJl.our NOW-75p 
From W H Smith, John Menzies and all leading newsagents. 



PffiProgramCards 
PCN Progra mCards ha\C~ been .,.,.ell· 
rcct"1\cd in 1hc short tim e sin« the 
magazine was launched. and some readers 
ha,·c come up with suggestions on 1mpro­
,·ing 1hc1r clari1y and case or understand· 
ing. So. whe re appropriate, ""c will be 
making some annotat ions more specific. 
identifying the special characters used by 
different machines. 

The numbe r of pages alloca ted 10 
Progra mCards will be increased 10 enable 
us to CO\er a wider range of machines. 
languages and app hcat ,o ns. Th1sgne s you 
a bette r chance of sharing your own 
fa\"Ouri tc program or subrouh ne with 
PCN's rapidly growing audience . 

This week 
II seems that Co\e ntry. not only at 1he 
heart of the count ry, 1s fast becomi ng a 
cent re of programm ing exper1isc. Afte r 
Mrs Thatcher's program in !he A pril I 
issue (no Apri l fool . honest ) artd the fina l 
four cards of Barry Walsh' s Commodor e 
64 fruit machine progr a m this wee k. we 

present anotherco n1ribu1or from that city. 
M M Tew has wr111en a n e ntertaimng 

game for the Orie-I (48K ,·ersion) . lln s 
progr a m 1s loose ly based on the 1V 
progra mme W«k y Roca and it ""'111 be 
s,crialised O\·er this issue (with t he firs1 
three ca rds) artd du n ng 1he following two 
weeks. 

Beca use of the different placement of 
display memOI) bet...,een the 16K version 
a nd 1he 48K \ 'erSlono f theO ric·I, readers 
who would like 10 run 1his o n 1he smalle r 
machine will ha\'e to mod ify !he appropri· 
ate PEE K and PO KE com ma nds . In· 
eluded in this program arc six pre-defined 
circuits. but othen may be added at the 
user' s discretio n. 

Thc sut>-routine section this week pre· 
~nts rouhnes to facilitate input and 
,erifica1io n of data from the keyboar d . 
This means 1hat clarity, cons istency and 
safety can be easily incorporated in any 
program req uiring kc)·board inpul . Thc 
example program shows their use in a 
simple fashion. 

P04Progrcmeards 
Wackv Racers Card 1 of 9 
3J05W A1i§ 

I ...... ,M:1'1-<~ft OF ~ · 
:5 ftlf1Pfll:INT~1 •1~1~1CHfff1111o« • c121 
11*1 •~ 1•~ ··--12 '"""'" · 1 1 JFss • •·11 · ,Ht~1a.. s , oo , 011 
15 l l'VIIILCU • 1 t'l90IIYllll.lN • l<e THtNl 2 
2'8 «~ 1S l "' l• Dl:•=-e1Ll.,.:51-
ll , ,. .. . ... 1 "011: .... l•I 
22 I FSS • • " 2"lH[t4 f• 2 
21 I J'8S • .,•3•JHl[H5 l o,l 
24 ll"SS • "'"4"THEN91•4 
25 lll'ff • •':5 " lH[ N9t•:5 
2 • H 'SS • •"•" THl[NSI•• ,...,....,... 
••••4 .... ••l• Yl •44 
M .. , 

- O-D•(CHl't'tl•l-v • ) • CCHl't• le1•~l1IFD 9Tl4]•f0-I 
fflFD !T HC--
I N IFV•• •C14Uf 1 1 )l..:HDf:•DC•IDl!'el 
t ie !Fv • -a« • 11•1JHl[ND£"'DC-IDl! .. I 
~-X•DCDI 
2 1e IFPl:0 INJ•32 l ~l 1 ,l2 •• ...,.,00J0.. 
229 ll"~CKIN)•42THCNP0£ l ,<t.,IUP\.OOC,-ll~ol'Ofl,32100t03M 
lle ll"l"Cl:1':CNl•le:5THCNl!IHOOl 1IIOI~ 
3ee Ll~l · ll lf"LI IT ~~ 
::S.2 jll• -KIEY • •KllV • •l<:I(" • 
~-=·ac-1 
lie 80lue~ 
3.:. GOtO<le 

PC'N APRU.198.3 

See your name in print! 
Become a legend in yo ur own lunch 11mc. 
~ nd your example of programming ex­
pe rtise on disk or casseuc wi1h a plain 
pape r printout to t he add ress bek,w , 

We'd also like a brief description of" ha t 
l hc program docs. and no1cs including 
memory rcqu ircmcnls. special hard"Aarc 
necdc d e1c. 

All progra ms are checked by a refer« 
before publica1ion so that only fully 
de bugged progr amlli arc published . 

As irlh c promiscof famcwa sno 1cnough 
we'll even pay you for t he m, at our 
standar d rates . 

Shou ld you rcqutrc your material 10 be 
returned please: enclose an SAE . 

If you arc inte rested in beco ming a rderee 
for submitted progr a ms then send de tails 
of experience . machines co,ered elc to : 
Programs Editor . Persona l Compute r 
News. VNU . fae lyn House. 62 Oxford 
S1ree1. London WIA 2HG . 
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GIVE YOUR BUSINESS 
PRESENTATIONS MORE 

Th< EJ<<e~ Bricfins Sy,tcm IMnA ,.T 
oHows you to make computer slide 1-rlfl... 
shows for effecttve visual preKntor.ons - ldeol tor meetings, 
<H:monstraUons and conferences. Up to 32 slides con be stored per 
disk~e. and praent atiom cen spen as many es you hke. 

Tut - with Just 3 keystrokes you're reedy to crcetc kttffln9 from a 
,~ ot Sdltferent typdaces. 

Gfaph 1 Md Ch.rts - YKiplots and other ,rophs and chorts can be 
modified and lnc:OfJ)Of'etcd Into the slicks . 

DJ.sr•,n 1 -you can creat e lint: drawings of any type , in black end 
white or cotour . 

Spc <W l ffcru - ~'61 effects such as rising and folhn, curuins , 
dtlSOtva, and sffdes spiralltfl! otf«ru.n can .tll be indu<xd In the 
display . 

turd cop y - the Ex«utNe Briding System provide s printer driw.rs 
fOf Epson, lnteyal Data and S.kn~ printe:rt . 

Executive Briefing System - only £135 + V.A.T. 

BAUST COMPUTING CONSULTANT S 
311,..,_ UIW! • F..,_ • HMtlf • ,01411U 

Ttit:F......_ICI0'2')2111-

PROGRAMS FOR TRS-80 
(Please stAi. model (I Ot 11) and memory 11ze LeYel 2 onty) 

GAMES 
- .... ________ .. _.,. __ __ 
1IIIONOl'O. ... ___ wt,,,/; ......... -- ....... -

- 0 .. _ - ·- - .......... w. _,..,.IIO"*,..-.o,·---·-------_,MU:f __ ,. ....... _, __ ....... _ ... __ __ 
IIO'f* ,#ll ...... _ .. __ ............ _ ... _, __ ...._ _______ {-,._ ........ -
~- -- - - •• .-o• --..... 

~~ -------_...,_ ..... ...,..._ .. _____ ff_ -
1 __ _.....,.. ... ,v-.1 
W'IU,ff,,.-,_. __ .....,. __ .,.. ....... __ _.. ·-

=:.""..:.:" .. :;::~,-.- --- "· •• -

BU,_.ESS 

~ .::.-.::.-:.:.:=·===..-.:=.= _ _ __ ru.. ____ .. ,.._ 

-.. ,c-_...,.., __ , ____ _ 
___ D_. __ 11t _ _ _ _...,. ... ,.,_ 

~ ._ _____ _,, __ ...__ 
-C.,..-<111.' ____ , ___ ..._.__, 

=::,..":.--::;.:.-=:.....-::m~~ ....... --­
==-~=::=--~-.,;::~--------------..-___ , _____ _ 
OPERATIHQ SYSTEM ....,.,....__.,.._.,>€....a»•---- • ------......... ---- ·- -_,... __ .,. . 

Siend(Wlwitt'IOfdcf' ,Of quo(Cyovt ;.cccuo, ~Cerd 

~ to OrcNrd SOftw•c , n, wi,mcw~ Strut , London w 1 
l~01·--Sl16 Oulc,cro,.ta~ 

"ENTGUARD 

Acoustic 
Covers 

FORAUTYPES • 

• 
PRl~ ERS 11, 

WORD PROCESSORS 
· TEl£X MACHINES 

TfLEPHONE HOODS 
We man ufM:ture quality mef•I «oustic OOVfH'S 

to fit •II makes including:-

Oume; Anadex ; Oiablo; Ricoh; Xerox ; N.E.C. 
Cent ronics; Epson etc. 

Our lfOOUstk cove,,.. reduce noise by•• much H ~ 

Attract ive in design; sturdy in construction 
Reliable & comS,,etety maintenance free in UH . 
Phone or W'*- Today for Fu#y #hntr.t-1 CM~ 

"'\JENTGUARD LTD. 
UNIT 12, HIGH Vlf.WAVENUE, KEYWOATH, NOTIS NG12SEL 

Tolophono: fOOlm 5856 Tolo: 341819 



~Programcanls 

Wacky Racers Card 2 of 9 
8305WR2.'9 

350 Pft l NTCHReC38>CHR • 11e1CHR • C 18)CHRSCJ8J • 
D 
360 PA I NTCHRS(l8JCHR S Cl81• 
378 IF9C>HIITHENHSot9C1009U849" 

3~ A• -KEY S+Kl!Y • •k.EY S 
380 OETAS1 JFAS•"•rtHENOOBU~1CL8100TOl I 
396 IFA S •"V"THE~L9£400 
494' Pfl:INTCHRSH21CHfll S C21t)~ · unCHR • C•i " BYE 8YE-1END 
:se0 SC•SC • H, • ST 
~18 009U8 4 9~ 
~26 W-W+l I IFw-t'IWTHENL I ..._J•l1f'lNG100T060e 
:538 POKEX,:S2 1 X•N100TCM.e 
M)e POKEN , 32 1WAI T I 001 DE•DE•:S • COE>3) 
be2 .... 
4,e4 I F98THEN3e 
oeo 8T•ST •l1 IFST>tt8THENST-,.S 
018 OOT034) 
.,.,., EN01REN • SET uP HIRE S • 
t&ee M:8T~ 
1819 REAOY1 ll''Y•-lTHIENRET\JltN 
1828 FOA1•46086•8 • VT04o087 • B• Y 
183e MADC 1POKE J ,C1NEXTI 
1&48 OOT0 18 18 
l lM DATA't7, 8, 8, :S, 0, J.e,O, 3 , 8 
1 118 OATA"Nl,0,8,8,1,28,•2,34,8 
1129 OAT.-.. ,e,8,1,14,02 , 3411,12,4 
11:se DATAI 00,8,9 ,48,24, le , 2 4 ,48,e 
I 14 0 DATA181, 4, 12,38, 62, 14, 1, e,e 
!IS- DATIIU82,8,17,:Sl,14,4,4,8 , 8 
1169 OATA18:S,8, 12, 38, :JI , 28 , 32 ,8,8 
1 178 0ATAl84, 8,& , 32 , 28, lt , le, 12 , 8 
I IM OATAl",&,:se,:u,4:S,:St , le,e,e 
13 ff DATA-I 

~ Programcanls 

Wacky Racers Card 3 of 9 
8305WA319 
l lff RErl • DAfA FOR CAR'S OIRECTION. • 
14M DAfA - 49, -b• 
14 19 DATA-3• , • c • 
142e DATAt, • 4 • 

1439 OATA41 , • • • 
1449 OATA4 9, •f• 

14:le OAfAl., • 9• 
1469 DATA- I , • a • 
1479 DAfA-4 1 , ·,-.· 
1475 DArM,2,:s,1,4,,,1,e,9,1e 
14N DATM 

1~ DATA• • • • ••••••••••••• • • •• ••••••••••••• • • •• ••• • 

l:le 4 DATA•• • i •••• 
l!MW. DATA• •• 

151& DATA•• • • ••• 
151 2 DATA• •• ••• 
1514 DATA••• 
1su .. DATA·· · ·· 
151 8 DATA•• • ••• • 
152$ DATA• • ••• •• 
1522 DATA•• • •• • 
1524 DATA••••• 
152& DATA• •••• 
1:528 DATA• ••• 
1:539 DATA• •• I 
1:532 DATA" • • •• 
1:534 DATA• •• •• 
1:536 DATA• •• • 
1:538 DATA" • • • • 
t:549 DATA" •• • • 
1S42 DATA" ••• 
1:54 4 OATA" •••• 
1:546 DATA" ••••• 
1:548 DATA••••••• • ••••• • ••••••• • •• • ••• • • ••• ••••• • • • • 
154., DATA£,2e,2S,9,e 

300 

.. ____ 
310 ---· 3- -_ .. _ ... 

decodt .,.. _,....and 
,_. 'Y-ANlltt. M_,.. 
end-

50CHl10 --.-~ .... ..... bonulOOl'l'IN =-..===r .. -
--1040 9utHotAne IO IC*:I dllll lO ---
1100-13'0 °""'_ ...... _ -
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THE DRAGON GOES FORTH 

New for APPLE 11/lle 
~~FOATH•mibu-w.thother~fo,Ape,1,tU 
SuitMlility FORTH •NIM*for .. prog,~ \Ml1,, 
~~. ~ tnd buWINI ,cdationl 8olh novices 
.,-, p,~ean benet,1 lrom FORTH S~bliendof ltc*taes 
Produc 1Mty - FORTH progr~ ... moNI p,oducuw Of the 
thouNndl the!""'" d"""9N to FORT H, "*'V rt,pOr111entold 
~in~l.ll<efu1ouii,u1 
Eff iciency The MetKt•ttt FORTH compile, produciN IIYNOld 
c<M:tt whdl • ....,y ce>mPK1 a,nd whlc:tt n-. 10.20 t1rne1 tn1• 1ttan 
BASIC a,nd 2-5 tin-. I..., tNr1 P..e,,11) (OM 
Ext....ibi5tv FORTH i.tt you dnogn you, own program COf'ltrOI 
structures end di~ Nl'ding P'W'I~ Thll,........ you can 1n.,ly 
• ~i.,,d "19 ~ toturt you, ~l:!On, lflSIMCI ol being lorOld 
IO"'benlf'you,8C)pliubOOIOll.lltthe~ 
Simpticlty FOATH encouragN I ~ modvllr tnletKIIYe stylil 
ofpr<9tffll'IW'l,QwtllChllffiPMIISP"ogrtm~I Tt.is 
beclt«tupbv1powefful1etol' IOOII, ~1 f l.ll9CtNnedt1or 
endl~~lllow$youl01MIP,OIP"...,_llthttourc. 
,_ ..... 
Fle.odbillty MetM:r•h• FORTH can be co,,tiguted 10 Nfde *'IV 
dew:e type, Md dlik111et '*" be gene,,11ed IO "'-"die tuu•ev --PRICE £19 lncludft ~ use, gudt FORTH 79 1vs1em 
h.llSC,..,,edilOf.mectO~.~.utilitiet bMNIO"I 
WOrti Mtt lor doo.A>6e length 8"ttwnetc, Stnngl,, gfle)hlca, heap a,nd 

butt.- MrdlnQ O.Cl!OrWV -.vs Suooor1 10r «> l!O-eolul'M 
dllplty • pnn* • lang,Aglt ~ Customer 9UPP(ll'1 serw:e 
AIIQUlf• 48K ~ um • • 1 o..k 11 11& s.c1or1 
Psyment bv ~lenh wM ordeir 
Wnte for ldditoonll intormauon DNllf dllcounts 

MetacraftsFORTH 
I lo ,._,.-.uc1 1 .. o-111om s~c- tt1 !02'70t"66774 
I ,..,... , .. No 

I ...._ 
I 0---No I \ •J'°"OO_...,,. .. n,f_,.,,,,,,_.._.,.,.,Hllly I ~---------------------.. 

OTHER NEW PRODUCTS FOR YOUR DRAGON 

-TANDY 4 COLO UR PRINTER 

FOR ALL YOUR COMPUTER SUPPLIE S CONTACT 

Marlowfield Ltd 
Wabash Diskettes 
SW SSS O ....... . 
8" SSSD ...... .. 

. .... t1 5.00perbox 
.. £17.50perbox 

Verbatim Diskettes 
s•;,• SSSD .................. .. .... £17.50perbox 
a· SSSD .................. .. £19.50perbox 

FREE Library Case with every box of Diskettes 

Disk Head Cleaning Kits 
51/•"'andS" ............................................. t16 .00each 

Diskette Storage Boxes 
SW StorageCapacity30 /40 ..... ... £17.50 
SW StorageCapacity60 /80 .............. .. .... £21.00 
a• StorageCapacity30 /40 ........................ £23.00 
a · StorageCapacity60 /80 ........ £27.00 

POST & PACKING IS FREE 

~,1 ~~?i a~~ Sheets 
141h x 11 Plain2000Shee ts 

Delivery Chlir ge tl.00 per bo x 

Send lor ,-wpra list IO 

MARLOWFIELD LTD 
Hes keth Bank Hou se 

... £9.50 

. £10.50 

7· 11 Yellowhouse Lane, Southport , Merseyside 
PAS 1 EA Telephone (0704) 36082 

~ APRl~.191JJ 



Fruit ~~6 of 9 =·-~700 REH••••••••••• 8Allt •••••••••• 
6090 OATA"U)• A• P-•F , » r ,• .u;:..:,u. R•r .· u r ,·.u:i:-.~·· · 
t:0 10 OATfl" Q.1 !111" 
6020 RCH +tt •+ • • •• • PLIA't + •• ++ • • + 
bll.Je OATfl"M "," l'I r .. "," I lll I ","f l lll • "," II~ W " 
6'M0 DATA" r 
605BRCtt•••••••••• OOLD••••••••• 
6860 OATA" al OOLD . .. ,- »., •••• r .-~ OOLD .-,-.a .... r ,•:;u OOLD . .. '°?e OATA"a:f OH F 
6080 REH•+•••• • CHERRY • • • • • • 
~ o,:nA"a.:1 •-,·u &..1 ., .m •·.·a.:1 • .;;+a.r• a.:1 r .· u Nt a.ie, a.:1 r 
7'008 OATA"a.:1 I lll l "," U _. 
l'ell'! REl'I ••••••••• •• IIE:LL •••••••••• 
7828 OATA" l,,l - •, ":J :r .. ", " lJ :I I ", ":J :r ,_, .. , " lJ ....... " 
7930 DATA" 111" 
79<40 REH • • • •• • • • • ORAHIOE • • • • • • 
~OATfl"..1 "," d 7 "1111!!", .Jlll • • .. - .,i_i 1 ·,·~ ~ r · 
706C DATA" r 
791'0 PEt1++ • • • • • CHCPP"t' + • • •• • 
1'Bf:le o,HA"Q.1 1·.- ~ &..1 ~ 'l "," O.:l • .;1-+1:l'ol!I a.:1 r .· 11.:1 - ~ Q.1 r 
709eJOAT A" a.:11 lll l "," a.:1 &"' 
eeo0 ll'El'I ••••••••••• BELL •••••••••• 
8019 OflTA"l,,l - "," :J :, '119 " " :J If I "," :J :, .. .. ," :J '-' " 
~ DATA" ,r 
88.Je F'CH ••••••• • •• P\..Lrl ••••• • •• 
89'10 OATA"M "•" • # 'W: "," ml lll I "·" • :I I "•" •~ ... " 
~ DATA• r 
8060 P.Et'I ······••4'0RAHGC ., • ._ .•.• 
8078 DATA"~ ", ".l .,. '111111 ". ".l ,1 • •, "~~ :I • ", " .l ~ .. " 
eoeo DATA" ,,. 
8899 REt'I ++•+•++••+ OOLO ••+•••+•• 
~ OATA" :£1 OOLO ··.·::1;11 •••• r .· a.11 OOLD ··.·:1:1 •••• r .· ;:u OOLO • • 
'918 DATA" .:U •••• . .. 
H.28 '1'CN +•••••••+• CHEIPRV ••••••+• 
98)8 DATA"Q-1 • •• •o.t • :D . ... " D:11 • ...... ;r .. G.:a r . · o.i ........ O;I . .. 
9940 OATA"G.:a • ::ll • • , "4"1 D" 
~IP[t'I •••••••••• P\.U'I • ••••••• 
'°'68 DATA" • "," !I ;r '111111 "," !J .1 • "," t .1 • ••• • ~ F " 
9878 DATA" .. 
,oee PEN • • •• • + • • • •• BELL •• • • •• • • • • 
98"8 OATA" U - ". · ~ .,,- '1111!1 ", · ~ :I • "• - ~ '.F ... • " ~ ._._, " 
10000 DATA" r 
10810 ~N • • •• • +t t + ORfl'«;,E "' •••••• 
10020 OATA".l ",";.;! 7 '"W •,• a ;II • ",";.J ;II • "," ;.;! ~ F " 
lee-... DATA" .... 
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IN,,leP£N ••••••••BM••••••••• 
1er..e Ol'ltl'l· ~- r .· as r . · u::• A«< •r .· u r .-~ +Ae:111.••" 
1eec.Of'ITA" ml S' 
I eee,e 11!1:"• • t • • • • Ctelltl"V + • • • • • 
1N98 Of'ITA" IIIII r ." 11.1 ~ . • • •," u •.:He:r• m r .· u -a.a- m r 
11eoe OATA"U • • F .· u a" • 
11a1e H:rt ••••••••+Ollll'IHDC -•·•••• 
11929 C)jllltl'I";.;! ", "d # • ", "d ' • ", "d ' W ", "d 'U 
1 18~ DfllTA" r 
11 .... 11!1:l't••········~u-1··· ... •··• 
Jl~Ol'ITA" • •,· . -,, • •,• •• 1 •, • •~ P " 
JINCI C)jlllTA" ,r 
118?'6 ltf.l't •+••••••••• ICLL •• • •• • • •• • 
11 ... C)jllltA~:J • "," :J :, • "," .I .1 
J 1e,e OATA" ,r 

12tlN llt01:t••······· c~c, WIN • ••• • • • • :: =~ !~ 8 ,8>18 !.W l (Fl,l) ll»•W l (F2,2)1H l ( I) •" 

I~ !FM•"~ "ll'IHD8Jl.ftt.NC)Ot-l'l t tMO<..C•2e 1ootlA l ~100 TOI~ 
1 2518 I,.A • • • aai ~ · P• • •l'ltC.* t el'l t Fl'C)Gt efllt ncHC.c.,-,00111..e1seoe 100TO J 3eee 
12'!!,;:8 , ,. ...... -m 00LD r l'll«m t Jl t AIEO I Ji t Tl4'Ht..C•l9111100SC...l~100 TOJ3'8e8 
125:Je Il'fth" • "NC>8 1 -.At«>O t .t fT l«NC..C•l'•oo.Ai1~100 TOl39N I~· IFl'lf•" :J • "l'IHOetJU,l'ltC)Ot-AtlHOC ..C ol2100Sl..9 1,eee100TOl"8ee 
1 2558 tl'f'lt•" U r NCJS .. f'U,.,ClO l .l't t TICHC.C• • •OC>ael~100 TOl:leee 
1~8 ll"A l •" U • N«- 1 aft 1NCJG • 'ft l fNCHC-C:• • 100$t.915eee100T0 13'1'1M 
12579 Jl"At e· ~ • "AHD8 .. ft 1 AHD01•" U::t l'l• P • F THCHC-C• le ioott..91~ 100TOI )eea 
12',N IFfllt•• • 'fllHOI I -A I~ :>fl l THCHC.C•l•10i0tlAt1S808100 TOl :M98 
125M t,.A t •";.J •l'INOB t .f\tl'ltC)O t o,! I TICNC..C•l••OOSl...e l ~ 100 TOl:N88 
I~ l l"fllt• • • 'f'ltClet_,.. IAHD01 •" P: ~R • .r TNltHC.C • l51QOIU8l,eee100TOl:>888 
1 2-6,28 ll"A t e• u;:,,.._ R+l "NCl9 1-A.fFl<IG 1'<>fllt THl[NC-C•:Je100SIA IS..100TOl*MI 
IM:)8 t ... Af •" IU r .,.,... t Of\ l THCHC..Co21GOSI.M l 5eee1001'01:>ecMI 
12'35 GOSI.MIS~ 
tM•e NOi-lNT(lltC)(.l t :2). J 
1~,MtlNT" ~ .atttd 
I~ ll"NO<'.)ITHENl3'9ee 
12"8 '1t1NT" 91'H '.9J'V: 9HIINl! :Sl NOL.0 I NOLD 2 HOU) , r 
INN OIIETHEl1 ll"..:'. t a•"fHE:N I MN 
126'8 ll"Hl: 1•• "T .. Nl"'88 
1~"5 U'HC 1.- r TH1:H2M1• 
12708 IFNl'. f ••1•fM:: .. H •l dtf (l)•• ......- ,l"RI NT"ff&JIWf 9UIMMtN ?'ELO I" 
1271e 1n,c 1 . •2• T...:NH2el1Ht <2>• " ....._... ",l"Ji!INT" _., ,LLl" U UIC l , 1 7 ) 1" ;t-E LD 2" 
127291 ln« ... •J• tNDt-t ),,,t 1N.l (l)•" .......- 1f11tlNT• --..r ,LD' rt (flC 1 ,24)1• a,CU) l" 
12r.le OOTOI~ 
, ... l",tlNt· rmnxnnw- 11n1MIMHMHN8 r, c, .... " 
13829 ltt:T1..ltH 

P(""1 APRl.5.198.J 

1004C).110IOAwdlll....,,.,.tor wftNI --
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£18.95 
IHC. PIP ANO Y.A.T. 

DEALER ENQUIRIE S WELCOME 

FORTH FOR 
THE DRAGON 32 

'DflAOONFO"TN ' Is an lmpl•m.nt•tlOf'I of f19 ., 0RTH for the 
'OIIAGON 32 ' microcomputer but with • difference , 

As well •• tM enormous power of the FORTH len1ua .. , 
'OIIAQONFOIITH ' c •n also ea.cute •&SIC •t•tements. This com · 

:-:.::_~::. •!t::rt;tae'":::.,O!d:":;..:.a':';1;0:-r: .~·:~?:o1:~ 
unpar•ll•led hrbrid , You c•n write• whole pr09ram In 8AIIC o, • 
whole PF09ram In FOIITH Of' anr ml.tu re of both . 

It not alreadr conv inced .. nd C2,SO for tM •O·P•t• manual 
(........,al>I• a9alnst first orcler .J 

'DAAOONFOIIITH ' •• p,ofeHICH'lallr =k•tecl , ••n•lblJ priced, cr=~.~!~::. ~e::;.•,•!:-pr:~~::~ br retum complete with 

AUTHOIIS""""'°••I• Software wlll marti:at hl9h Qualltr programs rou 
write In •DflAOONFOflTH '. Wa pay a lump sum on 
acc-..tancaand •1•nan:n1sroya.lty , Lat' ahaarlromyou l 

OASIS SOFTWARE , LOWER NORTH STREET, CHEDDAR , 
SOMERSET. 

Telephone : 0934-515265 

C -t:f TECH SOFTWARE ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 1M IIMl ltan.t...,_ , QttllllrtNI-.IIIIZ2l 

ZX Spectrum Software 
CINTIPIDI • 

=~~3.!:'... ~ ·~ _______ ,___,...i:: ' .. ~ 
r.:".:.:..-.-c.::...-=:.-::: 
c::=.-:::.c::.-:.=: --- ·- ......... ---.... ~=:.:,.:.·:== -• 

SpectJVmJunk>tEduc:at lon £5.50 
UM your Spectrum to help your children wit h their school 
work . This CHHtte wn t•m • 8lljlht l ltractive , HSY·IO·UH 
prog r1ms for the 7 to 11 •ge group . 

Topics include English comprehen 11on, spel l,ng 1, 
homophon es. jun ior science, maths and history . 

• Entering your own question s and •nsw erS 1llows yoo to 
1d1pt tw0 of 1hese progr1m1 for eJCerc:ises in 1ny subject ., ... 

• Moving colour graph.CS and sound ire extensiv e ly used to 
imprO\le motiv,mon . 

• Use the "draw" ptog,am to produce pictures, maps and 
diegrams . 

Su111ble for the 16K or 48K Spectrum . Program notes are 
supplied . 

O.leve1Chem b try(C1 1 CS.SO 
This cas sette contains four clearty presented rev11ion,tu tori1I 
progrems.. The subject m1tter h11 been ctrefully str~u red 10 
cover the most imponent eipec;t s of: 
• Elements , compounds and miJCtures. 
• Structure, bondmg and properties . 
• Redox, electrolysis and th e ectiv1ty series. 
... AQds. base, end ult 1. 
48K Spectrum and 16K ZX81 ver11on, of the casse tte are 
1v1il1ble. Please specify which you require. 

Profeulon1I Computer Auls ted Lurnlng m1tM11l1 from : 
CALPAC COMPUTER SOFTWARE 

108 Hermitape Woods Crescent . St Johns . 
Wok1ng,SurreyGU211UF . 

Overseas orders: (6 .50 ($11.601 per ctssette; includes 
AI RMAI L postage . 
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I 18tl N'ttn· ~u -~•P"w" YfJJ Hl¥.'f; HO~ (~If • 
I I~ pttJMT' :») _t_- l!t ...u>Q Y(JIJ Wll,tl TO P'UW AQfUtP• 
I 110 Gl.Tt1l11'H t "V"Tl1l! ... ~ 
I 11'"; U't1 1 "H"THl: .... ft,lf":l"' 1$JU, 
1 11.;..i ,o ,u0ro1 11• 
111~0 ~un _. 
I !14. 00101815 
1'58elll l'OfC.,..2'6,1., 
I ~11, JIU.£54.?i"), .. ., •POKC5421'2,25.,,t"Ot (540:77 ,9 ,fl'Ot ,.,... .?711, oot 11"(11, l[.,...,l:,,:..e 
1,e~ 1"0tlt'54.? 7<1,~'5 1'1;»C,_. ..'7,,l;-
1'5el& FOttL ... eno1ee1HE;:rL 
1'5&48 P'o,C'54.Z7.J,6'5s~E'54 .. :"2.~1PO['l-4..'.;"' 1 • 
1~'5 FOF\_ l'l10'Jee1t<·~TL1"1Jft..,_..,.>:o;,o 
1,0;-c!I OOS\1816'09 1~TUtH 
15.,.. il"o.<C54~,l'S 
1'1'516 Po. E.,... ;"), 1'51P(Jlo E54.?1'2.2'!11PG'C54:."?'7 .9 1POE.,...27'8,800 1l'OfC542",e 
1"'1'5;'9 f"<»C'!l-4.o.74,~"'"°'r.s.4.:7,.33 
1"1"1)1, F~-e,o,eem[. TL 
1'1~'5 ,,:.n: 54..;:;-,;:.o 
l"'l'l;,'8 c.osa.•1,;.ee,e,PEJLFU 
15,.,,., I 
160e8 l'Of £542%. , ., 
16818 l'Of E54.l:">.>.21M» £54 .l7.: . "l.,,POt £!.4.l77 .9 '"°' £54 .. 1'1,808 1PClt'IE54.::7' ,9 
16829 P0t£ '5·H74.~'5 
1'97"8 li'CTUIPtt 
~ ,e ,,_.1,n· ~ _...._.,, twll0fl 111SON1: 11,.: ,,-
2Mt'5 P'PI Hl" tt.aaatMti - ~ 
288.20 fl'OtU~.e 
ZM>e CNO 
.. "81X'o F'J'llfl" ~ ,'OU ,J,-J WITH lfl CKDl f OH 1>£ $LOT l'IACHlllt,THl:¥1'. Ol[CKIII " .. 
254118 -un·sv I CACM IIMIE THllll1 YUU ~Ill lHC ~[LS.AT THC TMT 0, IHI:-, 
... ~~ ffWT•f'fl'OGftf'l'I Tt41'. Mlt~IHO L it .:, ANO IHCJJI' ,..,.._._.-11 MILL N: OISPU'Wl:O.·, 
~lO f1tltll"II" V0U Ml!,H TO'>£( THE:.£ OltC ','0.1 Hl't.'I!: S TMTIED f'Pl:U 'F7' .T D "I 
~o F1tJN1"Pf:TUPtt 10 rte loHECL~ PJI£•',_ f/llN tl[Y." 
.0::566e "'IHT" tlJT HlP( J Ill .... '.lt..o r,.;c1u t v MHllH IS U$l. O ev lt\lDICIIIIIHO IH[ HU1&CJ' • 

..."'5e:'8 ,....lt fT "OF nc WH£CL· TO Bf'. HELD I ,, .·, 

... ")811t ,.,..IH1 ' IT WllJ Ml~ TO t. TOf" THI[~ • 
~-;,q "'INT ' ~ 9.~ '"'11CIE' 10 COHTlt...C II 
.0::~IN Ot:T f•1Utl •fH[tf.:."'5100 
. ."~118 M:11.-,, 
~10 fl't:l"'•• •••• •• IIC" IIIIBOY£ ~ OLC'\.PI£ let OIF 1"£,.,.... ••••••••••••••••••••• ·-· il.4 18 I 
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11100-1•10 ............... 

25000-25110 .....,.._ 

::!! ::• ••••H~~":~~Stm[ NEU"fU.. IIIF~TJ0tfh ••H• •••••••••hhh• ••••• 30Q1o-31)11D ::..:.-:::::: 

30038 PCN · 1 " ... ACI 
JOIMO F'Ot"r •MHIT[ 

Jiee50 """ . .- .. Ft:o 
~ ltCM .,.·-CWIH 
J88;"9 1ten··· JI.IF~ 
'.lilNN f'CN" ll ".c,fCU 
OU~ lrtlN ~ ~k.l< 

1'UI 90 F'E" :ir •YELLOW 
0118 r>CN" ir ..or>AMCC 
1111 ... 'V Pl[H ' Jt"•lll'1JWH 
JUIA !KN' D'•LIGHT IPCO 
"1140 ~" · F ~fW I 

JO I~ F'Ot"" il" -Gf'RY t 
101&8 PEN l" •LIOHT Ol"CIEN 
'9170 ~CN""::)".-4.h,til ILU( 
'IU l,O PCM 1!"..C,fW J 
.J8."981"£No••••• ••••••••••••~f:t~I" ••• ••••••••• ••••••••••••••• ••••••••••••• 
~10 l"C"" l200-80fl:DIE P COLOllt 
·-192:0 P£"5.l281 •BACt Glt'Ou«> COLO,, 
:)O.l38 lll'Ol6:18 PC PUU t CV CONTll'OL. 
"6248 11'1:"··-- - - " --~----- • S(l..t«> POl'IEtl• ••• 
38~ K N 11,lll'IO ,"'CCI l'N 
382,68 ltCN 5"4il.77 •WIC I[ I 
3'8il.78 ltCN '5<1.ze.4 •WltC 2 
30.289 fl£N ~2?1 •WICI: ) 
)82'ff Pl:N ~ TIIIIH.llt£Ll[M< 
:,o>ee MN 5-42n .wi n: 1 
>ene fl'CN 'W~ •W I Ct:: 2 
Jl8)2U llrCN 5-42 '12 •YOIU: l 
38339 ill'C" HIOl-t ,-il'f:QUCH('Y 
'.l<JJ4e 11£N '54.~7' .YQIC£ I 
)8~ PU'I •YO I CI[ 2 
:!183'0 PEN '5<1;'87 •WICIE) 
)19)-:"9 PEN LON ,-ltl:Ql .. )CY 
A!llN ll!t:t1 5-4~7&" •YO I CIE I 
38"'8 PCtt 5-42:"9 •YOICI: 2 
.\&490 ltCN '542916 o,YQI Cli: ) 
30418 UN MfWl:,-Ol'N 
_,...28 lltCN 5-4il.7' •YOICIE I 
384)8 ttJ'I '542-l aYOIC:lt: 2 
J0 .... 8 Mt1 '542'9 -Wfrlt: l 
39 4~ '"11:n YOI...UC 
38460 Mt1 5-42"6 

l'C.._ APM.l~.19tll 
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COMPUSENSE 
Software for Dragon 32 

P.O. Bo• 1 H . P91rnera G,Mn. l.ondon H 13 5XA 
T~ :01-"20N1(2'Houf)lll'ICl01~U3' 

OfflcM M: 2MO 0,...,.. LM-. 

STOPPRESS-byp(JPl80lni,ndOA$MandOEMONtnonecannogt DUS 
1 MSM DAAGONOnty CWl<loet11.N 

m::':.-=:"t111--==-=-~-==::,-::= ll'ICltor..,.. _____ _.ftO_.,...,....,.. _ __..,. 
~p,oc,.a- ................ 
2 1NU DRAGOfrlOnly ClrtndOtDI.• ==~~~~==!.!:: =~=-;i~==-::-.i;r.::-.,.: 
1 •c. TANOYCOLOR.1>AAGON Clrtnd0et11.N 
TM~ OOllfd - ,o,., • 1111'111 ~ DECODE co,-,. TNIOY cot.OR ~!~e!i~=~=~=-~ ~==-~-..... :.::o1-a1"::'1.:.,~1.:::il'OII 
4 - MM:nlNCOcMMoflllOf TANOYCOLOR.DAAGON Clltndget11.N 

~'l"::r~::-~~-==~ 
5 Sf'ACIMCIM,cninlCoOI TAAOVCOLOR.1>RAGOH tartnoget11.N 

Cmltlt tJ .N 
~~,.,....0-~Nhcil~~- ..... - MIICI, Ol.f.tor--,u..~or~,, ......... h0",..._,91'..., --6 C-TIIU TANOYCOlORleK/OfV,GON cassenttUI 
................ ,_.,~--,.U1Ph~~Ny9M)'OII 

7 DUOTtal TAHOYCOl.OfU.211.0RAGON ClsMltetl .N ,.,. .......... _.Higrl...._-.,..Y_..-__..._. 
I Nill TANOYCOl.CWl161((b1lnclldlhislc~'OAAGOf,I CISMftBtl.N h.,....,_......,...lnd_....lMCflnfoodt.......,lorilCINd! 
9 f'IIATU-Y TAHOYCOl0Rl2KIDRAGOH Cmffll tT ,N 
,,. ........ g91N sew. .... ""°"".,,...., .... _ _ ~ 
IOCW(SN(JWIN$J'()CX. :.'"::;t:,~» t:?:!. ~= 

u.dll'ICIGoWIIIY-0,-eo,, f'tlCICI' tU,O 
E.- .. o..p, C#W tU5 
~N-- U.. l t UO 

,....OIIOOOkS fdel5t.lp ... boall---- ~tl.00 . 
~~tor~- . U15A,T,Clrlt..USA,C9CWIC.USA. 

~ SBORNE 1 

Prl(:eS 

AT LOW , LOW PRICES !! 

Special otter to clear stock of equipment 
used on short term projec t 

(Max . usage 3 months ) 

- OUR PRICES 
Oty. 1-10 11-20 21+ 

SINGLE DENSITY £1250 £795 £710 £620 
DOUBLE DENSITY £1395 £945 £860 £770 
SINGLE DENSITY WITH NEW 
MATRIX PRINTER ..... £1145 

SINGLE DENSITY WITH NEW 
DAISY WHEEL PRINTER 

£1190 
DOUBLE DENSITY WITH NEW DOUBLE DENSITY WITH NEW 
MATRIX PRINTER ...... £1295 DAISY WHEEL PRINTER 

£1340 

• WARRANTY-F uNptrtsandlabour (min. 6monlh1 ) 
• SOFTWAAE- CPM()pefatw,gSysiemCBasi<:MBasic~ 
Cak:Wo,dstar 
Cornes in ong,nal pacf(aglng wieh manual . 
• l'fllffn"l ., MMrb - (pNll'I MXIO . OMlyWMtl - ~" .... ,O 

CONTACT TRICIA CARROLL 

0276 76455 or 76480 

Oelham International Lirrited 
~csHl::uW'.Hi#1'iffl."l"t.~~o.mw 
~~llZi',li\044 

rqFORTH [f}[f}(3 Tf, o'f.KIT 
-,. .. ttOfl;TM" l'WIS.,. 10ot ... 32K Level 9 eo-,p..u .. , .,.. PlHHCI 
BIC •ICP"OI and COlt-U t,, . It, t o .,.,.._. 1 " "' t .. 1, 1t ,.,. 

• ro llo-1 V•• "°"~'' S TNOIJIO - ,. q l<QIITH"" (loll )21(. lilC •ICP"OI. 
I nd l'IH fte-'OIIIITH ( 1ci l itllll; lt CHU o,, lyt'4>a1'CI &dOI tl •a 

• ;;:;..i1M1 2eO FOIITH ,..,,,u; f oll oo.1,.._ f a dlit ln to FORTH: 
• h ift'110itl l 71 , U 111:iDl1; • I O'J,02 111..C.ll f', p,' OYlCll"9 
•,.. , a r .. u -.e r11 111cUto,-; •c"h1-cocl1 • itllin f'Oll:TH: 
• ,u _ , , .. u "'' or v,, M,O, S: • t .... u, ,,. • .,..,c,, ,e1w1 .. , yov 
• .. ,..n, "" o f all ,,.._,,,.le 1117-to-wH colo.,,. 9r •pl'ltc1; 

-•· ,w,,. 0-2 q .. , t n; • e11co-,>ll1,. ,....unaa, 1.11-1.., 
• -wld11 r,c.,rdon 111111; tl'l<I v1rnt1l1 • • - l flat lo,.o f 
• <"\I"' ran,r u,.,. .:: MS IC; ,_,. ,_11,e1 A:llt™ ""°'"-
• ... ,e11 - Mklld fll....,,.& ,.•; • tll• fwU OOWbh-"-" Hl; 
• inclvd•• • 70 ... ,. UCll" i c•l • . .. · · -1• F()ltlH P"'ot"- •f'WI --1 af'WI a •-"l' c•l'CII: d_n,.•tlOfl• of ,,.apfllc•: 

. .. ,. f .. 

~ .... ... aJ'c,9t1.to 
Gah•r r .... ... ,. •. -.1,,, u .oo 
Nhti le 0. h "U . -.lc,t t7.to 
S..pe,. O..lp . ••• ... •b,t [4.to 
~ ..... CHHlU • •IK U,to 
(l'ULI..IW'IGI.IN CAT~) 

ao oeot:aR.es 
Spectrum (l] (l] (3 fta/COffl 

11 COLOIISAI.. ADVENTUll!:t Tt.e chute _,,.,,..,.. , ... NAauntwl' • N 

• 1tll•iitllt o ,. igl n&it N••wr• •& c.-.u11r•••71>• • tra-.. 

ZI AOl,IENfUI( OUEST: U1f"1W9II for•tt, d t Hrt, _.."tal"•• ea¥ • •, 
- ur.flr•,-,.l•"Cl•f'Wl•-Ofl-•PICQUaltWITy,.•""Y· 

31 CU0£0H ~I Tt,e Oil .... ,..._, Of tlWI 0.- LONI IWI¥• 

... ,. .. hHI Hh f1l l. e.,,. yo.. ~ t t o tlWli r tr•1•11r•1 (lra t 1 

l¥•ry 1..10.l O ao .... ,t wr• 11a1 ... . ,. 200 t...,ht,:tw.all, ff•crlbad 
locttl0<11 a ,.c, h pac l od ... 1t11 p,.ulu - a , .... e a" aa,11,- t1k1 
-O"t"• to c-hte. 0,,1, l,09hlulea t,o c-Nnlo,, t•CM lq.,., 
e a " -11• ,.. _ ,, lf1I Eac h .... n1t d1 l2 K '""' co1t1 to .to 

All P'91tICU IIQ .f..CE ...... ,.,.., v ... t - THCltE Mt M> VCJAAS. "hut 
••IWf Of'dar or So\l: r or cau109.,,, ffKrlbl"O ,...,. •lc f'O, to: 

LEI/EL 9 COMPU TING 
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0--C .......... 'Of:IIION ONVlJI" tot"" Vka2IO'LUMAII MICut: ' 
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~Programcanls 

Parse Integer Card 1 of 1 
8305SubPl 

~~:~-:i'! .lromthekeyboeirdH-,,~atringand*ifv kscontent 

4000 REN••••••••• ••••••••••••• •• ••••••• 
4 100 REN 
4200 REl'I 
4300 REN 

PAA SE I NTEGER 

44 00 RE'1 To par •• tn • Clc•ybo•rd input) 
4590 REl'I and r•turn N'X C• whol• nuaib•r) 

46 0e REN or -· · Car, .,.,-or -··•o•I. 
4 700 REl'I 
4806 REl'I•••• ••••••••• ••••••••••• ••• •••• ....... 
5eee NX • 0 

:Sl&e •1Qn X • 1 
:S:200 start>: • I 
:S:300 lngX • LEN( in S ) 
:S4 ee •y.... • LEFT• ( 1 n •, 1 ) ,,... 
:5600 IF •Y• • • .. _ .. THEN stonX • -1 ,, .. ,..... ,_, FOR l eX • • t• rtX TO 1 nox 

-• • •null • -.... •v•• • NID • < Ins, l•X, I ) .... 
6300 .... .,.. IF <•v•• < "0 " ) OR <•v•• > .. ., .. , THEN ... . • bad • 

IF-• • • null • THEN NX • 10 • NX • ASC< ay• • I - bas e X 
IF -• • <> nul I • THEN l eX • lnoX .... 

6700 NEJIT leX ..... 
6-,00 N'X • al gnX • N'X , ... 
7100 RETURN 
72<>0 

REN ••• Abort loop 

73" RE Hi I I I I I I I I I I I 1 I I I I I I a I I I I I I I I I I 

~Programcanls 
Integer Test Card 1 of 1 
8305IT 

A sma1I program'° demonstrate lhe UM of soorout .. PARSE INTEGER 

1000 REN•••••••••••••••••••• ••••• • •••••••• 
1100 REN 
1200 REN I nt-o...- teat pr-09r-•• 
1300 REN 
14t0 REN•••••• ••••••••••••••••••• • •••••• •• 

'""" 1600 null•• "" 
1700 bad • • " •• 111-V•l 
1800 b aaeX • ASC <"O " > .... 
2900 FOR r1tpX • I TO 1 
2 100 
22<>0 ,, .. 
2400 ,,,.. 
2 ... 
27 .. 
2800 
2900 

"""' 

-• • • null • 
PR I NT 
I NPUT " NulMJer " , in • 
OOSUB >OOO 
I F -· · <> null • THEN repX • ,..9PX- l 
PR I NT 
PR I NT -• • 
PR I NT 

3100 NEXT r-•pX 
32<>0 
3300 PRINT " L-oal 1n t90...- 1 " I NX ,. .. 
3~ S TOP ,,, .. 
3700 
3800 ,..., 

f'CN APR U , 1983 

I 

9000 NII,• to ZMtp,larlOCllllau-.lof --5100 ..,,,......,.. +'II 

5200 -·--·--
5300 -·-·--
5400 = ......... .,1 ...... ln 

NOD ~-=~ ~.;;.:".:.: 
!5IOO --
IDOO Sol __ .. _ 

1100 e.......-
8300 IHONV-
MOO Updillll,....,VIIIUI 
tlOO Enor ...... .,.IO .... IO•ID-

loap 1700--
IIOO Adil* tor ± we 

7100 AelUrnlOfflMlllne 

BBCModelB 
BBCBulc --
111)(1 Sol .. __ 

1700 1En'Or1N1119 
1IOO BIIIIASCll'Ct..._ .... '-_(_ ..... , 
2200 lnlNINlffOl'fflNNllbhnl -·­.... ........ -
2!GO a-----­aoo I n01 nurnerlct'lilV'IMOIWmlllmpl .... e,,., __ 

3100 Qntr lDap hnor 

3300 MOK 

3500-

71 



!Computer Peripheral Supplies I 
Your one stop supplier of all 

mputer Peripherals and 
Consumables canon 

~ 
~INTERFACES' 

~ 
CABLES MEDIA 

From a £2000 Dalsywheel Printer to a £ 1 .50 ribbon 
we have and can supply from an extensive stock 

at probably some of the best prices 
In the UK 

A small selection of our Produ ct Lines : 

PRINTERS 
EPSON 
SMITH CORONA 
CANNON 
OUME 
RICOH 
NEC 

FLOPPY DISCS 
DY SAN 
VERBATI M 
XIDEX 
ATHANA 

MICROS 
APPLE 
OSBORNE 
EAGLE 
EPSON 
NEWBRAIN 

* * •STOPPIIE$$ * * * 
THE NEW CANOII AP400 
OAISYWHEEL PIIINTEA 

Diil Y t998 + VAT 

S..ln 
07357-2721 

or 07357-4417 

Everything and 
anything you need 
for your Computer 

~ 2/tOWtdtchurdtRoad~ 
l!JW"J lt.ngboume . llerbhlre 



PCN Oatabaslcs IS presen!ed in lt'lret·week t"ydts This week n's !he rum of sottwa11 
packlgts, nut weell Mrdwate. and two weeks from now. peol)hfflls .. We ean·1 fi1 
allsoftwire l)ICbgesin, sowe vecom~a$eleiction, grtll'lgbntseDefSlrom 100 
publtshers and d1s1nbutors 

We confined COVfflOt to five main typeS ol apptauons busmess educatlOO. 
games, home md U!Jllty All deu1ls pvbltshed are !he lllesl Mlllble 

ComPi"'I$ wantlf'IQ IO add thelr bnl·sefliog pac:.klges to Oatabasa. or wanting 10 
update intormatJOn 11reaay Piere, SOOilld send dttlals to Databasac:s. Personll 

sonwARE 
,: I Ill Ill 

'3.320 

_, 
• 

""'" -· , ... -II [l,147 TO -II [17250 -II • 
""'"' -II • 
[43125 -II 
""'"' -II • 
'"""' -II • Cl30" -· tl.725 comm,~ .. oooo • 

[1.55225 ~.0000 • 
l'2.025 7S ~.0000 

'345 ~.0000 • c,54 25 Com<nod<n 0000 • 
f:2.300 Com<nod<n- • 

[1.'3750 CPM 

"·""' CPM 

"""' CP M • 
£2.30000 CPM 

'"""' CP M • 
[31375 CPM • 
'3.050 CPM 
[1 ,&IO CPM • 

[2,27125 CPM • 
""'" CPM • [1.'31 75 CPM ...... CPM • 

~ -
CPM • 

ComPl,rtet News. VNU, 62 Oltford Street, London W1A2HG 
APPLICATION bc:h software package is llstedal~byitSIPJ)labOn 
PRICE lndudes VAT 
MACHINE.OPERATING SYSTEM onwl'llc:h the bestsetllng packaQl:s runs 
OTHER VERSIONS ~!Catts whethef or not the 1)1(:QQe runs on a ditferem mad'llnl 
oropenitingsystem 
MEDIA SUPPLIED N'ldielles 11'1 WNt tormat the oacbOe comes - either cassette, 
dtskoreartndge 

MAIL ORDER AVAIL.All.E tells yOu wMther Of not !he paaol IS ivatla~ by mlll ..... 
HARDWME REQUIRED shows the need tor spea.al hardware Sid IS disk drrve _ ......... 
PUIUSHERIDl$TIUIIJTOR This code rtfer110 the dtslribtltor code table It the end ol 
lht kWIQS, wtlidl lflt'il orw the name and telephone oombef of the 
publisher/distributor 
COMMENTS- any othet POWS of intefest. 

! In r1lilflllf111,l HI J 
F~eontrow .... • .. -... ME. lfflOCMN(C402 .50eld'II --. 

""*"' - •• c, ~ 1DOOKICIOlnaand100 ,U_.,.lr .. 

"*>tme• niaarMld AttDraltl - - • • " <:onlwllftOf!Wlllll ..... pud.- •VAT CMll\lncllllOOaoc:o.inta .......... _..,_ ... •• " - _,.. ·-""""'""""' ... •• o, AlloonlTT3030and8- IOI QoN__..p,olil,'loN t blllfWce.,_. _,_ ... • • JO Alloons«'lul..lBMPC.~•+UCSO ...... 13200U'Mp,YIIII" 
p ... •• c, .._ ·mori!'!r'· + P91''"°"':'Y \-'>I0350 ...,,,..,,...perdllk 

Purc:heMAttbrlWll!l&ColCConlrol ... • • JO ,.._ 132cdumn~.mos.nu..lBMPC.Apptitll.~ - ... • ,. Amon s«'lul.. IBM PC, UCSD PJOllldN~ ledcN - - •• c, ~700+IIIX:IIOUl'*.Orecc crd.OOl*Ol& IOO ............ ""' • C4 MloonCommodcn 4000 ~KICOUl'lllprodl.lC*on I ............. ""' • C4 AlloonCommodclrti 4000 CMI be ....OWll'IAudlillmln.. 5 modulN 
O,.,t.o, ""' • o, lor~ ... ol..s.tlonNdlO otlc:9&dienl1KlDCIUNI - ""' • e M> Meoon Vidor, &n... C345per mocut NNdl l'lltrG dilk. ---- - • . ... MeoonCommodclrtiMft:172 .50) NNdl ForlfMllr....i~ 

-....--.c1~~ ""' • P3 Meo on ws.cx>s ( 1281(} Cc:wunt 1111 llll'ld....,. fflOCMla.. ....... - p ... • o, F-~---fTIOO.M9 . s.t., · ~. nonwwiwclllcd. .... ... .. S.V.,~81orMimodullN C.,HIO~&~ . 
CMhBook ... • S2 Allo on CP'M-18 wcl MS-DOS of NIN.pura-' nomwwl -·· - • •• c,p.,.illfflllllmocut ,(£57SOO)wmocut Worbw'llfu:te ... ~ ...... ... • S3 Alloon MS-005 ~ • lnCICMN ·*°"~ , ... - - • • n Alloon MS-005 NNdl 1:J2ct..- (Ml dllfw up 1019 t9P)rl -..OU 

" ISBS-W ... • 02 ea,,,. on IWtl ell*.. Cc:wunt 1585 """*"- pa. ---IS8S-S ... • 02 Alloon CP M-N Cc:wunt...., fl'IOCUN. --· ... • •• AlloonMP 'M&PC-OOS Corare ... fl'IOCUN.S.....nomnal VAT&RDconln:II I - ... • a AlloonMS-OOS Ollk~Ol 29CN<:Nrlded. A 
Plldmldee......Control ... • P2 F-rn:>dl.-.(t211 .35_.mc:o.ilitl NDfnnlll. ...... ~. · .-. 

Molot' OMltrt P#t o.tr'OuCion .. . • S2 AlloonCP 'M 18 l MS-DOS. Con1>NI IIOC*. COMd.. OJder' 
F'Nc:hlrMB...cAttftJl'WltlnS- ... - ~- .. _.MIQonJ,tPM&MS-OOS Av.W.ontwtldllll,;((2.15125) 5llltld*"-mcdJINJ 



The mlCIO hasdont f()(computm ...vtlat the~ T Fotd 
did fof cars - made them affordabte. JX)f)UI¥ and 

=~~t:=·~·~~k1,1~ 
training by Dlg1tus s.a,.,es a lot of time. money ¥ld 
trusuauon. 11 wtll be QUICk.ly repaid by taster and mo.-e 
prooucave ~ otyour IT'MCIO 

Introductory 
Courses ~/ 

Attffldbcfore)'Ol,lbu)'lfltaoottohw-. .... 

1nmxtucoon10M1Cros AfX18 
8usinessSys.r~msonM1Cros AfXl9 
Offret tnformauon Sys{mis /1,fJl 20 
Manage'mttlC and f'rC>ft'SllOO,)I A.Ids Apt 21 

Skills Training 
leM n~ togetthebnt"OM~fflktOly,IMI 

1 v..t,rdSYI \Ait>rd Proctss,ng /1,fJl lb 

~ =~~Supt(Sort =~ 
S Fundclrnffll.llSotBI\SK: Mayl0.IT 
6 lmp,~'fO.JIBASIC May 12-13 

• 10 
11 
12 
IJ 
14 
15 
16 

Computer 
Pro Courses 

T~ke YOUR COMP\ITER with YoU 10 the CLUB- SCHOOL-OfftCE 

SPECTRUM!ZX81 
MICROCASE 

,r""I· ········· -I~~ ::~::.:·:::::.':..':.. -

from only 
........... ., 
~ 

£28.95 
Inc. VAT 

Thil sman. neat case is designed 10 hOICI your computer, power 

:v~~:~::=~vl::~~ 
faullareduced 
The shallow tray con1ainlng Che l'fM9rTI ii only 35mm ct.ep lormlng 
an attrectl\le desk console. The detached llcl pr<Mdes yo.w TV 

:::::~":'s.~L-.~.:s= 
operationall S1 seoonds , ~ever NJ• ii• power supply , 

SEND FOR YOUR MICROCASE/CONSOLE NOWI 

Name. 
Address .... 

Tel .............. Dale .......... . 
EJ1hef use this tom, Of wnte 
quoting ref. MCI 

pte,se suppty by RETURN of POST 
Illy ....,;.- -Price. T otii 
. ······ -1:2995 

ZX81 £28 95 
carnage£2 50 

cheQoe,PO to Micro Aids 

MICRO AIDS, Freepoat, 2 Boston Close , Culcheth 
Warrington WAJ 1BR. Tel : 092 576 2613 

MM)'Of!tll~Mill*BBGt>rago,t,~I.UI* 

OeptPCN4 
180a Bedford Road, Kempston, 

Bedford MK42 8BL 

•• 

PC'S AP ll U , 191U 
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BRITAINS BIGGEST AND BEST 
MICROCOMPUTER SHOW COMES 

TO SCOTLAND 

SCOTLAND'S MICROCOMPUTER SHOW 
MacRobert Pavilion, lngliston, Edinburgh 

16-18 April 1983 
You heard how good the London edition of the show was in September! 
Well, it's coming to Edinburgh. Your chance at last to see more micros, 
software and peripherals than you could see in a year, without going South 
of the Border . 

Micros for business, for the home, the trade and education ... and experts 
on hand to answer your questions. Don't miss the first-ever Personal 
Computer World Show in Scotland. Especially if you're going to the Ideal 
Home Exhibition during holiday weekend. We're right next door! 

Telephone Jenny King on 

01-486-1951 
for furthur details 
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KRAM ,Sllpenalker, Applq,tt, TABS 
tyAem,PadffledeSalal..tdttt l'rif'K IOI 
t e)board Compuc:ob' 2 (l oK) O<N11pU-
1er (iJct, t f1lltl)'P'redupse&c Offt."to 
iel0486260268 
,_., C'OblfcornputtrUpera,ikt,y 
Talldy 32K plus utcllldtd Mic'°'°" 
Colour 8-. Joywcb, Chea ROM· 
P'AC, o.a-, eo..-ndcr ROMf'A C 
Some Chmma!otn c JmCIDIIC ~Ila 
£2,<I. Tel 01-674 212!1 cvt11111p. 
w«ketld, (Stn:1tham) 
l'l'NI tofn nn 9 pmts lltdudi11& Space 
S.C, ll1111gmu (w,lh 250 wordl) All 
k11ure luJh tt:sohMIOl'I cokNr, p-af)NCI 
lndMJUIMI SeltdO 50toG L &n.k s.25 
Woodfitkl Put , Wlholl. W 1kdkkl, 
Wf2 6PL 
WIC 2t + Commodort caMC'IIC rcoor-dtr. 
SuptrlMKkrlnd ROM! Ra«aartnd&a, 
pmn c.wne, (190 090 Tel. 01·?26 
S6J2.ticrjpm 
C.-,._ EGZOO).lllft•"lllltcdpftolliy 
kNrlllOllthtold Soinetdtware. ,,._.. 
iblyc.idcl1vernorthtrnE~o.­
M ..... Mutt 1tll Bnt offer lh"tr 
ll?OTel 061-7l7J$19 a-...._ 12K RAM fiued ...,,h BBC 
Btiit ROM '1' 111&cholet ol AtOtB or 
BBCBIW 5VJAPSU .,leldl.nwi•· 
ah, U 40 Tel Nonbamp4M J2287 
dl) , _Of Lt11t~afttr7pe 
WIC 20 lad C2N cas.itllt player , S.K 
RAM , bta,MCn COUIW, M 'C book, 
iup, caMClltS boxed, (181) OIIO T tl 
f'onMIIOUlh 010:S-380 Jl.4 aftc:r 5prll 
8\l)'trcolkcts 
Nle ... JlK~fflONIOllilldS-2 
p!'IIIICr fJIICft'lt\'tmodifiaa tJOMNICfud­
""'I lhrec: c.ueltdtd 8ISIC ROMS 200 
P"~ phis boob and M.111 Total 
vahtc:(2,700,•ilacttptU50ono Tel 
W1otford(092J)"19J a-..._ 12K -+-12K. fkllllq f'OIIU 
ROM. powtr wpply UM l l!Mrvcuoll 
-•YI. -y pmn 1nd boob. lfldud. 
1111dleN,t200 Tel 01-52927'3 

r BUY & SELL FREE AD FORM 

I 
I 
I 
I 
I 
I 

For your free PCN ad. fill in 1his rorm puning one word in each box allowing a maximum or 32 I 

=~d~r~;:~ ;n~!C:~::~~~5o~~~ ~~·~~~f::/1~:;!':!:~:~::;;~:~cdr::~~fr~: :l~~~~ 1 
It's worth warning, however. tha1 we absolutely will not include ads from companies, large or I 
small. Also. wecannotg uarantee toputa nyad in a specific issue. but will worko nafintco me, fint I 

::;1e~:t; ;! ~: ~=; ~ ~~! ro~~:.: : ~~~~~=!:e~ sw.:~~f~:'"· Send your I 

I 
I 

I 
I 

I 
I 

' 
I 

I 

' 
I 

I 
I - ::, 

" 



.. 

bt • : £10 pcrs1nglc colunm cm. Se ries discount a,·ailablc . M~ o.ta: Col umn v.idth, 1 column 57mm. 2 col umns l 18mm. 
3 columns 179 mm. PI!....._ Dates: E\Cf) Frid ay. Copy o.t .. : to days prior 10 publication , Conuct :: Ian Whorley on 01-323 

3211. 

SPECTRUM 
:i:---~~........._ ......... -,=~~~z::::r-:-

TH1HC»arltl • .2tPIMAHIA tt .M 
ltACltQfflAU7 .12 

fOOJUll MAHAGlll/N NlTIATOI/TIMlO,An .... 
JD TUNNll.lottlT1t.lGIOUNO AOAOVCOSMK: 

ltAIOfl:5CUS 
P\US THIU.TUTSOfTW.ut flOM 

SILVl tsOfT MUNOif.t.lCTVll •• U S, 
SUPftlY SID tS-" lACN 
l'U,C. __ , __ _ 

s-w, ..... iAL*"~"' 
VIIN••a.!Slt IVYSOFT 

It .. Ml«IN '1 a.- 0.....,...,........, 
ca.,.tfl f. O.-P\21fH 
n-• .. . (07554, .... 

c::=,=i=~ ........ _ 
AU •x lllfllOGII.WSOH OM c..uKTTI ~ b.ii 
C-...:tlpe,:lltDINndilr"A._.......,. .. 
fll.C,_.... .. ....,_ .... ,IOP10 ...__ 
dllplllwolSoot..__A .... fMIIIN."*"1_...,_.,. 
Ap:llo7M....,..-c,....WlhlOU'ld.,_......., 

..:;:- HIOGAAMI ON OMCASVTII: fOIII O.M 
Eed!c:MNMC.-.t3..t5{orldllClfttt5)floolft 
L-.,atU... .... LQieflllll, .... mJIL 

Software 

Telephoa• (0215) 

67551 
Non)ia.,,knl:iw'y , 

0-.0XIIOTT 

__ .._ __ ~.,o,..,-w .... _ -­,ll( C....,..SoftwMe . r--.,1, ........... c-,.....,.,s.......,m1"1to 

TIMI uj•rtty ot mail ord•r lttm a 1fflrti11d 111 
lils magarlM awallablt ,,.,.. Nr tx1tntfvt --PHILIP COPLEY HJ-A L TO 
liWnUeyStrMt ,OHett. w .. tYorkthlre . 

Tel: 0924 272545 
W• a,econvenienCtyMUaled near the M 1 

andM62mo&orways. 

1 QOFOflT"6* 1 =-:1...-..-z•l'Olliti-t•---m -=~'?.:Z-.::- ::m 

;;i:--:-·- : --=..::r.r=--,..--... ...,, .._,u..,1klfl,oo 
........... JIOII~ --·----

,..ot_,..,.o-,.·,,,_ 
f oo tbilll !toots f ew.-.. .... 1yntm 
·- · ¥•1YIJM lcw mk:r OCO"'flU- L 

Thi P'ot'•m t.nd u•ful booklH) •• 
11.1,:,cil .. d 1n thl 10110-no """'°"' •· 
Apple II , '-': , VMNO G~. TRS.IO , 
Spectrum , ZXl1 ,BBC '8 ', New8'•in , 
Shafp MZIO A, Shet"p MZIOK . 
Obt•1NbM from O..i.rs , 04' -•te 
10· l'roh.-- F.H. G*Of9f , 

BurNU ol lnfo,rm1,r,01t S.C.~ 
Co,nmtr~ Hou•, High Stiwt. 
ChMfont Sr. G;,.,. Buell , . 

Hou•,.,. Foritcnt Pro;um rudy 

RENT! 
Dally , Weekly , Monthfy 

1111,c .......... ..... ............ 1,111tn.111 
SIIUUS10M~WINCNESTER ••. f,...£13 .75 
Al'1'Ull1 ••••••••.•.••.••.•.••.•• frM£37.50 
APPUll+ ••.••.•.••....•.•.••••• 1 .... £21.13 

Plus al pertpherU and aottware. 
Prices above 111epw+ VAT. 

ATLANTA 
DATA SYSTEMS 

350/6 Old Street 
LONDON EC1V 90T 

01 -729 1411 

JUPITER ACE 
USERS CLUB 

Newsletter • .ottwar• (both games and ....... , 
SAEtordeUllls. 

Remtoft, 11 George Strwt, 
Brtghton BN2 1AH 

WANTED URDENTL Y 
~~~tu,~ZX,1, 

,.::,..:r=~~g-~,. 
...~IClf,ol,II' ...... 

.... o,a,11 ... 

NDRTHWISH LTD 
THI: OIIOUND R..OOfll. AAW el,ll,,DINGS,. I T AHI.IY 

f tfllHT , IUJIICHH TlJI IQ $FO 
•T •tonaa, 1q 

PCN At'RU. 198.J 



1KZX81 
MAZE 

GOBBLER 
Tlw.,...., ... ..._11'_ ....... _.._..._ 

EXCITING 
OPPORTUNITY 

~ 
IIIOD~L 8 S OFTWA .R~ 

INVADERS Eli.95 • 
GALAlllANS £6.95 
CENTIPEDE £6.95 
+ LOGO £11.95(NEW) ,,..~ --......., 

CNfOUffl ~O f,0,,., 
$RM 

kl.111.ANCHtl TUI M>Al>,9'.lfl't',LAHCSeu ... A. 

PQ,I APK U.198.l 

MICROSHOP 
Software 

SCIENT IFIC SUBROUT INE 
LIBRARY 

VOUIM.111- STATISTICSASD flTTISQ 
F\JNCTIO!lo"S 

~ so, ..... ...,..,.__ plftOII a,«-

~~,::-.:.;:.~ -.~-.-----· --VOUJ~ J- USEAA nOGllA.'4..'4.L"IG 
...,_.t,Soil,pk.~ ............. ----
=:'::t::::::;:-----....-

VOI.UMEJ - F\19:nt.EaSTATISTICS 

~T!" .. ~·l~~ ==="..-~~..:-· ..... -
VOUIM.E• - TLUi S.-CW,MATIOSS II 

SO&TI.trr,jG A.1.CORIT1t...U =-~~·~ ----~ ,cm,......_ 

MICRO LOG IC CONSULTANTS LTD 
S7 Statioa RON, South,q tcr , 

HOl'tU m, W, Su.nu . 
Tt.lot5*0M : 0403 73l 818 

Revising for exams? 
ZX micro user? 
Then yoo shou ld combine business 
with pleas ure with our lea rning 
progra ms! 
Our40 + productsfo rZX.Sl and 
Spearum Inch.Kie CSE/16+/0 l.Avel 
progra ms in 9l(II.Ol;Y 

~..ol.05Y 

:::::::'t.."'~.:..7 ffn'NCS 

AVC SOFIWARE 
P0 .. 4lSlif..-l l19TN 

A.I.M. Research 
GOOD SOF'IWARE 

NEEDN'T COST 
THE EARTH 

Word Processing 
~w..... o, .. ~ ........ lorCPM.UnaWICI __. .... .....,....,__ ser- .. llllM<t 
1111·,...... .........,u11·..., a1r..._ 
WIIO-.C I _..... Dltfll ,.......,.....,..o,w,) 

The Final Word -WOflll,,_. ... 91*~ ... 81nl ....... 
...._ .,,._ l!ldloibtlls.lJl t ....... .. ..._..__,._.,._,....cn1111et,.t1W 

~~ ~!.,C~!c!~ ...... -.,,. 
n.Wofel,.,._ttor 

Database 
ce..1..,o-,.,..i-,m1 t.JIO" 

Accounts 
E.utl .__S,- _ _.._._...,.. .... ~_.,. UN 
,__. t••t•• ... -- ..... .__, ___ ... DO_,_....,._,,,,.. 
:.':'.o-::::.:::--tt-•o#-,--...-

Addt3 pl,pto•OfditrSand15" YAT 
.... __ 
20 Montague Ro.et , ~ 

C.mb<ld .. CIM 1 BX 
T .. : (0223) 353915 ·-

Hardware 

OSBORNE1 
IXUll.E DENSITY 
80COLUMN 
PAAXIS35 .. CENT 

"''° AOl.ERTR0170tw$ Y 

USK 
USI( 
ms 

USK 

"'' Ol1VET11M20 AYAIUOU! 
0 1 PRINTERCABI..ES m ~-SU US AT UIIDCII COWU1U fUI 

STAIDI0 31 
CAU THE SPECIAUSTS 

MESHURST LTD 
Tel : 01·579 3117 (Chachfftl Huth ) 

Mlealuct.UDI.~-, .. ---

"'"""' -­·- • CM-l'MC*IINnl 
1 ________ ....,.._ 

.1,..--
:::-..:..-... ·-------

OSBORNE1 
• Monllor .. cao. 
__ _, 
• '*"'-'tiET 12 1 .. RS2:32 
, OS8QRNf 
• 0-- 1orOloofflt 

"°' <CAU. 
t1N 

<CAU. 
frOITlt1 U$ 

W. ..... flOloorrw • 
hold~-*dsol ~ 

CALL FOR SUPE RB PRtCH 

FRASER ASSOCIATES 
Buckingham (0280216087 

To Advertise 
Cell 

Ian Whorley 
01·3233211 

" 



.. 

MICROSHOP 

APRIL '83 NEW LOW PRICES! 
'II ~:?ol 
Vtc-20 COMPUTEA ontytt t a! 
11K RAM onty CUI 
CASSETTI: RECOAO£A ON"/ C40 ! 

TEXAS .tf 

AtARr 
ATAfl l 400 COMPUTER onty Ctqt 
* ATAfU 400&8ASIC onty tt84 t 
• ATA.fll toO&BASIC onty c-320! 
• ATAIIU to0&8K,8A$fC onty UJS I 
otSK DRIVE ontr t.271 1 

TUA8 994ACOMPUffR 0Ny t112 1 SoftwweathuglOleCOI.W'llallilloavlllliblt ~..,,,. 

O:m,w,KJG.Ji • At) t., :~~~A~~~:6471713 ~ 
COMMOOOfl l 14 C:450fF IV J~,, WALLNlTON , SURREY SMURA 

..... ----------·· .... ___ _ 
THE ·sm·a a 

FREE! D BASE II CJ 
- still available CJ 

_., ... phon e NOW CJ 
DSBORNEO 

T• l~(OHS) 

67551 
Nonll.lar , IW,ury. 

O-.OXl80'Tf' 

Accessones 

DRAGON'S TEETH 
The Dragon Dungeon vaults are filled with the widest selection of software 
and peripherals for the Dragon 32 available in the UK Descriptive catalogue 
on request. We are also the home of the largest Dragon User Club in 
existence and publish the monthly news letter "Dragon's Teeth". Annual 
membership £6.00 (6 months' trial subscription £3.25). 

THE DRAGON DUNGEON, 
,PO 1814, AsilMMlrM, Ot"1tfllrs OH 1AO. 

TEL: ASHBOURNE 44626 

Boml,ow'bMpwithaSptctl'\lmSpMker . 
Just plug iNo YOW' Mic l.np.ll. C,ompl,lee with 

1"0Nme c:ontrot Noaoldering l\oMded. 
OalylS .SOlnc..P&P 

Al.uWMte ,I I N~O- . 
c:-ton1•..ui.,....o.-.t. 

T .NeHUN? 

• <D> 
£2-99 Inc 

DRAGON 32 JOYSTICKS 
Top quality , Nsytohllnelle toys11cka, 

tor the enthuat.sUc: g11mu player . 

ONLY £1 ~ 5_. P'U•75f»pf,p 

CASCOM 
11 EL-STOW ROAD , 

BEDFORD MK42 INT , 

' Access.ones 

25 cas se tt ea 
(-[ 1.95p&pl 

0 2 'h mini ........ ............................. (10.70 
0 5 mini ... . .......................... £10.95 
0 6minl ... ..Ct1.20 
0 71hrnins ..................................... (11 .. 45 
0 10ffW'IS .••••••••..•..••.•.••.•••.•••••••.•. (11 ,95 

50 c••••tt•• 
f-£2.•9 p&p) 

0 21n rnins ................................... £19.95 
O Srnins ....................................... £20.'5 
a ernins... . .............. £20.99 
0 71n rnins ..................................... £21,49 
0 10nw'IS .... , ......... C22.49 

100 c .... u •• 
,_ £3.50 p&p) 

O 21n rrW"1 ... . ....................... .. ..•• £38.SO 
a 5n'W'IS... . .............. £39.50 
0 6ffW'II ..... ................................... £:40.50 
0 7'ii: rnins. . ................... £:41.50 
0 1011Wl$ ... . .......... £:43.50 
_ ..... yca,d &-- . 
Total Remittance£: _____ _ 

NAME---------AOORESS _______ _ 

, _myc:hequelPO ___ _ 

PM•M iMk• cheque/PO pey~ R.F.W. 

DRAGDN32or 
TANDY TRS-80 Colour? 

lotsofprogl'M"ll-lotsofusetulhintsand 
information EVERY aangle monch in "RAIN~r::ur.A.200-p11ge 

Send £:2.25 (ptue lal'ge 56p •.•.•. ) lot .............. 
ELKAN ELECTRONICS (e>.l)t. PCN), 

FREEPOST, 
11 Bury New Ro.d , PrHtwkh, 

MMC:hffte, M2:5 8LZ 
orte~Ol1 ·7N7813 (2f,_ __ ). 

ZX81 & SPECTRUM 
HARDWARE 

~n, ,..,_c ____ .., __ _. 
~-_..... ... ..,__ 

PCN AP R IS.19(0 



Accessones 

l'ro1tr.1mmm i:;lhc 

PET/CBM 
Rt R .1cln \\~,, 

S.- _._ .......... dtoll'li,-,OU,t1111Cl 4 ,. ·--~-, 
N ..... 

llCOt.OUR S 

RG8 SYNC 

SOUND 

BAIOHTJt,iESSIVOlUME 

CONTROI..S 

SPECIAL COLOUR 
MONITOR 

From C49 Inc vat 
n..monlllor9-~..., .... eec, ra,

8 
Orie, Acom . enc1.,,., °'* c:omputen Wlfl 

1e ditplay Colours, pllJI 8righlr-. t.onlrol. 
~tol,ltld~"""'.ltMI~ . 
YOUMCOtllrOl,torblQl~~lrotnyou, 
oompu1et N~t9~inhaY!flg .. f*M 
$Ntur91b'you,~~.lwl..-.d• 
~ SA E IIO UI ~ *COLOUR 
MONITOR" 
ALSO AVAIU.8LE AT SPECIA L OFFfR 
PRICE : ,.._ 14 Inch ~ T.V. *'Ill co1o1.W 
montlotwtth ... eboYeMtur.._fvltytNwd*'lll 
wtlh1 yMr gurMtNtoronty t1 75e ad . VAT. 
Comeend ... Ullor•~ 
KK ELECTRONICS 
t2Pl!.lm lMNd Hl9fl~LOftdonSE tl 

Insurance 

l'CN APRU.198.) 

Software 

IF YOU OWN A SHARP IU. ,OA OR ltZ IOK D. TEC CAN PROVIDE 
YOU wrTH A SOFTWARE so u rn o N. WE HA VE EXTENSIVE 
~~E S OF BUSINESS AND HOME PACKAGES ON DISK AND 

COMf'Nlf:Olfll'fllCCSWllllOMfll!ACIINliSlff\.PS 

*-Slllllll,.._(A.IQIIIII ~(IQll.11 SHA 5E:1m'::io11.11 ~~~i:z~ioan 

Ml = .............. _...,.,....._.,... ...................... .. 
M280A ... .,. • ._......,_n~- -

O TEC DIGITAl TECHNOLOGY 
• ZMIIWll...,.blella.W.,_. , ....,.....w:al.r tt •1.st1u. 

To Advertise 

Call 

Ian Whorley 

01·323 3211 

Second User Equipment 

BERKSH IRE MICROS LTD 

.................................. .................. 
......... lrl~ _,....,_,,, ..... ,...,~ _ _.,._...,.."""____._. 

(0344) 84423 

EX-RENTAL BARGAINS 
~1 SS(340K811oppt)mt +YAT 

~ 00~---=) tU51+ VAT 

116 lffl ~(l='EPSJ t 111+VAJ •--..ea tor 5upnrwr1 ---,!:::::'.v.=.. ec:,::1=, 

BBC32K BBC HiK 

!:1:.0~a:== ·---S. .... '#Otdl-HNt ............ 

=:-~ 
htlt ..._ ,~c~ .115NW 

START THEM YOUNG!! 

Services 

BUSINESS HOME 
COMPUTEROf3SK 

A choiceol 
ltnwlatedfinl&Ns 

Other sues 
~-~ SongleO,-aw,rol •OQ<O 

underdraw p1ck 
Wshellr1s As11en060Clinc 

BETA PRODUCTS VAT 6 dt1,y•r'¥ 
Tel:0617479260. F ... w:i1zrt1e1M1n11 

THE MICROCOMPUTER 
SERVICE BROKERS 

c- .... .,.. .................... -"'« 

~~~-, 
~"':'l i ~- ..,.__ T~.-.i . 

LAUWST ON 
COIIPUTII SEIVICES 

~~~~4'l', 

Tel . {MH)7HJM 

HOBBYIST LIMITED 0,.,..,., ... 1,-.w~HII.......,. , ...... 
Autht:>rlHd APP# 5enllbt c.nn . 
~~=~~~ ~~--tioob. 

3 TM Broectwey , Menor Hall Roed , 
South wlctc, Bfighton BN-4 4NO 

-"' 
T .. :otn 51bkS 

086922831 ·­"' r.. ...................... w..-..,.. 
• ..... ... pt-. • 

.. WUTUC>,LAUNTOH , OXON.OXIOOO. 

" 



THE CENTURY 
COMPUTER 
PROGRAMMING 
COURSE r:~~o=~~~~ 

BEN ANREP 
BRIAN HANCOCK 

The complete guide to programming in Sinclair BASIC 
using ZX81 and Spectrum Microcomputers 

.... -----· ......... 
THE COMPLETE GUIOE TO 

PROGRAMMING IN SINCLAIR 
BASIC USING THE ZX81 ANO 

SPECTRUM MICROCOMPUTERS 

To : Departm ent CCB 
George Philip Services Ltd 
Arndale Road , Wick 
Littlehampton 
West Sussex BN17 7EN 

Please send me ....... copy/copies of 
THE CENTURY COMPUTER 
PROGRAMMING COURSE at £11.50 per 
copy (post paid). (£13.50 post paid for 
overseas addresses) 

Sinclair have sold ove r 600,000 ZX81's 
and Spectrums, which means that 
somewhere out there are 600,000+ 
potential progra mm ers. 
There are enough books and collections 
of programs on the market to help you get 
beyond the user manua l. The Century 
Computer Programming Course aims to 
transform any Sinclair owner into a 
serious programmer - whether they own 
a Spectrum or a ZX81, whe ther they are 
totally new to comp uting or simpl y have 
ideas in advance of their current 
expertise . 
Beginning with the elemen ts of BASIC 
syntax, The Century Computer 
Programming Course takes you right 
thro ugh to the creation of sophisticate d 
applications programs . More than 500 
pages and 200 programs and rou tines 
makes this a mo num ental project . 
Without it Sinclai r owners are likely to 
remain games players fo r the rest of 
their computing lives ... 
Illustrated with line drawings 544pp 
£9.95 (paperback ) 
Available through your local bookshop 

I enclose my cheque/po stal o rder 
for£ . ..... ..... . 
(Please make you r cheq ue/postal ord er 
payable to George Phil ip) 
Name ....... .......... .............................. .. 
Address ......... ...................... ......... .... .. 

Please allow up to 28 days for delivery 



Welcome 
to the 
ICE Age 

- -
!::'.] 

ystems with a tape streame r back .up 
to 42 Megabyte configurations 

Compatible with 
,pie II• Apple Ill• Superbrain • SiriusNictor • I.B.M .P.C. • S100 • ZBO based Systems 

T apestreamer backup now available for Profile. Apple Ill hard disc 
_ _ Foriur....~ora~atJOnClOl'UCt ·JCE1~11urtltilonRc"9d Altbd MidclNDTW1.51UO l~Alhlord(0764~ .7271 47171TMJll952042 (DPCUSTG) 




